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ABSTRACTS OF PAPERS TO BE PRESENTED AT THE 52nd ANNUAL SPRING MEETING OF THE ACADEMY
COLLEGE OF ST. THOMAS, ST. PAUL, APRIL 27 &28, 1984
(Papers Alphabetized By Author's Name Under Each Section)
BOTANY
EFFECT OF VA-MYCORRHIZAE, POTASSIUM, AND WATERING
REGIME ON STOMATAL DIFFUSION RESISTANCES OF ~
INERMIS GROWN IN INFERTILE SOIL. I.J. BILDUSAS,
F.L. PFLEGER, E.L. STEWART, R.K. DIXON, Dept. of Pl.
Path., Univ. of MN, St. Paul, MN 55108,
The stomatal resistances of mycorrhizal and nonmycorrhizal Bromus inermis were compared when grown
at two level~otassium (K) nutrition (150 or 600
ppm as KCl) and two levels of soil moisture preconditioning. During a six-day drought period,
plants receiving a high K level exhibited lower dif•
fusion resistances, greater leaf area, and less infection by the mycorrhizal fungus Glomus fasciculatum than those receiving a low K level. Inoculated,
well-watered plants at the high K level showed lower resistances than those at the low K level, than
non-mycorrhizal, well-watered plants at eit~er K
level, and than non-mycorrhizal, water-stressed
plants at the low K level. Dry weights of wellwatered plants were greater than water-stressed
plants, At the high K level, mycorrhizal plants
had greater dry weights than non-mycorrhizal plants;
non-mycorrhizal plants at the high K level were
larger than those at the low K level. Highest spore
numbers were recovered from low K, water-stressed
treatments.

3ERMINATION CONTROL OF THALASPI ARVENSE SEEDS:
~ THERMOPERIOD-PHOTOPERIOD INVERSION PHENOMENON.
T. W. CLAPP, Dept. of Biol. Sci., St. Cloud State
Univ., St. Cloud, MN.
Studies of the effects of various factors on
the germination of T. arvense seeds indicate
that the germination-of seeds of this weed is
phytochrome mediated and that light and temperature interact to control germination. Most
findings are consistent with reports by other
NOrkers who have studied the phytochrome control
Jf seed germination in other species but one
apparently unreported phenomenon was observed.
~mong the results that might have been predicted based on other studies were red light stimulation and far-red inhibition, photoperiod
2ffects on germination, germination promotion
oy alternating temperatures, and gibberellic
>cid stimulation. However, highest germination percentages were obtained by incubating
the seeds under alternating temperature conditions in the light during the low temperature period and in the dark during the high
temperature period. This germination promotion by reversing the normal lower-temperature
night--higher-temperature day condition does
not seem to have been reported.
PROBLEMS AND EXPECTATIONS OF A HOBBY SOLAR GREENHOUSE. Russell Harding, Master Gardener, U of MN
Mower County Extension Service, Austin, Minnesota
This 'paper discusses the construction and
operation of a hobby solar greenhouse that provides facilities for experimentation and the
growing of flowers and vegetables for a backyard
garden. It discusses the problems encountered
in both the construction and operation of the
unit. It deals with· special equipment for propagation and the growing from seed of most of the
vegetables and bedding plants needed in the home,
yard and garden. Consideration is given to grow1ng vegetables during the winter. The greenhouse
1s designed to be used during the entire year.
Varieties of plants found adaptable to greenhouse
production are discussed. The Minature Rose is
one specialty.
Journal of, Volume Forty-nine, No.2, 1983/84

SOME AMERIND AND ASIAN NAMES AND USES OF SACRED
TOBACCO AND FLY AGARIC MUSHROOM. D.B. Lawrence~,
Department of Botany, Univ. of Minnesota, & ~·
Jawadekar. Pfizer Central Research, Groton, CT.
These plants, used to gain a flight from reality, are sacred in many cultures. Distribution of
chromosome numbers in the tobacco genus, Nicotiana,
is so well known that its origin in s.· America and
spread to N. America. and to Australia, where it
evolved further, is undisputed. Names applied to
it should be important for understanding migrations of aboriginal people. Amerind names of
tobacco are compared with Hindu and Japanese names
of other sacred plants of Asia. The sacred soma
drink of Vedic hymns of India, identified by R.G.
Wasson in 1968 as juice of the fly agaric mushroom
that can inebriate even after passing unaltered
through several sets of kidneys, is one of the
great discoveries of this century. (See "Soma
Di,.rinc

~!ush~ccm

of Imi!lortality".)

The juice of

this fleshy fungus, pressed out by hand, is so
bitter that it was mixed with honey or milk or
both to make it more palatable. In 1979 Keewaydinoquay, an Ojibway shaman, described divinatory
use of fly agaric in the Lake Superior basin. We
suggest that the Ojibway word Miskwedo for the
ritual use of fly agaric is derived from Sanskrit
miksh, to mix, and vid, to know how to.
POLLINATION BIOLOGY OF MALAXIS PALUDOSA
(ORCHIDACEAE) IN MINNESOTA. Linda Reeves and
Timothy Reeves*, University of Minnesota, Morris
Morris, MN 56267
Malaxis paludosa L. has previously been reported in the United States in two counties in
Minnesota and in Alaska. Our 1981 discovery of
populations in Beltrami Co. represents the first
documented sighting of the species in Minnesota
since the 1930's. Our studies of flowering
phenology, floral morphology, and fruit set have
identified the flowering period, timing of
changes in floral morphology, and percent fruit
set in two populations of this rare orchid. The
necessity for an external pollen vector was
demonstrated in pollinator exclusion studies.
Our hypothe~is explaining the apparent lack of
hybridization between two sympatric, simultaneously flowering Malaxis species at our
study site rests upo~bservations of different pollinators transporting pollinia. In
addition, it is apparent that floral structure
and size may determine the site of pollinia
deposition on the insect and this site may
differ in each orchid-insect relationship,

LIGHT AND CYANOGENESIS IN FLAX. S.G.Saupe, Biol.
Dept., College of St. Benedict, St. Joseph, MN.
Light-grown flax seedlings (Linum usitatissimum var. Dufferin) synthesize significantly
more cyanide than etiolated seedlings. The cyanide content of light-grown seedlings increases
rapidly until the seedlings are six days old and
then begins to level off. This response is dependent on the light intensity and is saturated
at approximately 20 pE · sec·l · min-1. Etiolated
seedlings produce small quantities of cyanide
that reach a maximum after six days. Cyanide
accumulation stops when four day old, light-grown
seedlings are transferred to the dark. Transfering etiolated seedlings to the light results in
a marked increase in cyanide that never attains
the levels found in light controls. These studies demonstrate that light is an important factor
regulating cyanide production in flax. The exact
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mechanism(s) by which light enhances cyanogenesis
is not yet understood.
LENTINUS EDODES COLONIZATION OF OAK IS ENHANCED
BY LOG TREATMENT WITH METHYL BROMIDE. E. L.
Schmidt, Dept. For. Prod., Univ. MN, St. Paul, MN
~gh edible shiitake mushrooms (L. edodes
[Berk . ) Sing.) have been produced on bur and red
oaks in Minnesota, the first fruiting does not
occur until 2 yr. after inoculation when logs are
incubated outdoors. Methods to accelerate the
rate of oak sapwood colonization might reduce this
incubation period. Observed increased molding
of oak sapwood fumigated with methyl bromide (MB)
prompted an experiment to determine whether such
treatment would enhance sapwood colonization by
L. edodes. Red and bur oaks (1 m long bolts)
were inoculated 2 wks. after felling with~ the
samples fumigated with pure MB for 3 da. under
a tarp 5 da. prior to inoculation. Bolts were
incubated in a partially shady location and
sampled with an increment hanuner 1 yr. aftP.r
inoculation. L. edodes was recovered · froin ' 40%
(31/78) of the-plugs plated from untreated red
oak, and from 92% (72/78) of those formerly
treated with MB. Bur oak yielded 67% (24/36)
from untreated and 94% (34/36) from treated bolts.
These data indicate enhanced oak colonization by
shiitake after MB fumigation, and logs will be
monitored for fruiting onset and comparative
yields of mushrooms.
EFFECTS OF DIFFERENT NITROGEN SOURCES AND pH ON
GB~WTH AND FLOWERING IN LEMNA GIBBA G3. K.R.
SOULEN. Dept. of Biology, Hamline Univ.,~ Paul ,
MN.

Ammonium ions have been reported t o inhibit
flowering in Lemna gibba. Another possible
explanation may be the :decreased pH of the med i um
that accompanies ammonium uptake. To test the
possible effects of pH on flowering, cultures of
Lemna gibba G3 were grown in media conta ining
!.lif:ferent nitrate salts at pH 6.5 and 5.5. Fresh
weight, frond production and percent flowering
were all greater at pH 6.5 than at pH 5.5. For
example, in medium containing KN0 1 , while fresh
weight and frond production were decreased 40 and
12 , respectively at pH 5.5 compared to pH 6 .5,
flowering decreased 86
Similar results were
obtained when nitrogen sources were NH4N03 or
NaN03. Differences due to pH generally were
greater than differences due to the pr~sence of
ammonium ions.
RETURN TO THE MINNESOTA SEASIDE STATION. M.D.
§UNDBERG, Dept. of Botany, University of
Wisconsin-Eau Claire, Eau Claire, WI 54701.
During the summers of 1901-1906 botanists
from the University of Minnesota offered a
unique field experience to students--the
Minnesota Seaside Station. The station was
located on the southwestern coast of Vancouver
Island near the village of Port Renfrew. Last
summer we brought 16 Eau Claire students back
to the site of the Seaside Station. This paper
compares the experiences of our students with
those of their turn of the century counterparts.
GROWTH OF SHIITAKE (AN EDIBLE JAPANESE HlJSHROOM)
.ON OAK LOGS IN MINNESOTA. E.L. Schmidt, Dept. of
Forest Prod., University of Minnesota, St. Paul,
MN.

The use of low-grade, small diameter oaks for
production of the increasingly popular edible
shiitake (Lentinus edodes) (Berk.] Sing. mushroom
could provide added value to these underutilized
local apecies. Bur (Quercus macrocarpa Michx.)
and red (~. rubra L.) oak logs (10 each; lm long;
7-20 em dia.) were cut in· October, 1979 and inoculated 2-4 wks. later with L. edodes grown on
rye. Bolt ends and spawn-filled-inoculum holes
were wax covered, and stored in a shaded pine
plantation on the St. Paul Campus. Fruiting
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bodies of L. edodes appeared on both species in
mid-September 1981 (20 specimens on a total of 6
logs) as far as 10 em. from inoculum holes. The
experiment was terminated by a firewood collector
before yields for an individual log on particular
oak species were determined, but these results do
demonstrate that bur and red oak will produce
shiitake in the Minnesota outdoor climate.

BUSINESS AND ECONOMICS
BEHAVIOR, ATTITUDE, EXPECTANCY, & IMPORTANCE RELATIONSHIPS. M.W. ALEXANDER & A.C. VOLLMERS, Dept.
of Bus. Adm., Moorhead State Um.v., l"'oorhead, MN.
With a sample of sunflower growers (287 responses), relationships of ( 1) seed purchasing behavior (B) with attitudes toward seed sunflower
brands (A), (2) these attitudes with expectations
that the brands possessed certain characteristics
(E) and the importance of these characteristics (I),
·and' '( 3f purchase behavior with ·expectancies 'and
importance were examined using Likert-type scales.
B included estimates of the 3cres planted in each
of eight brands for 1983 (B ) and 1982 (8 ). Four
B1-A and four B -A correlatfons were signfficant.
Summing the six 2expectancies for each brand yielded significant r's for all A-EE relationships,
Weighting E with I scores also resulted in significant A-EEl r's. However, the latter r's' were
reduced from the former for all brands. Five
s -EE r's were significant but only one for
B13-EE1. ln every case the latter r's were smaller
t~an the f ormer.
Onl y two a -EE and B -EEl r's
reacheo significance. A 2-A 2assoc iati6n \<as
established, Heasures of I, though, attenuated
the A-E and B-E relationships.

COOPERATIVES AND RURAL DEVELOPI~ENT IN ISRAEL,
A. Blitstein, Southwest State University, Marshall,
~1N. (lnforma t ion in this paper derived from the
author's sabbatical research in Israel.)
Israeli cooperatives are a major factor in
that country's rural development. The ability
to create jobs in rural areas is limited by the
financial and other resource constraints of such
communities. Cooperatives have provided a vehicle
through which people can pool their resources in
order to start new industries. Cooperatives'
efforts in rural development are assisted by a
series of governmental incentives. The partnership of cooperatives with governmental and quasigovernmental agencies has resulted in increased
employment opportunities and has contributed to
improved quality of life by allowing Israeli
citizens to have more choice in their area·a of
residence. Agricultural and labor union cooperatives own enterprises which produce approximately
40% of Israel's GNP and have made many technological advances . Part of the cooperative sector has
evolved a formal arrangement to guarantee such
advances.
Not all rural development techniques used
in Israel has relevance for the United States,
but both countries can learn from each other.
ENHANCING THE REAL ESTATE PROFESSION IN MINNESOTA.
C. Farrell and D.J. Thomas, Dept. of MGMF, St.
Cloud State Univ., S~ud, MN.
The real estate industry in Minnesota has taken
a major step towards professionalism. Culminating
more than a decade of steady effort by academic
and business leaders of Minnesota's real estate
industry, the 1981 to 1g32 academic year inaugurated the formal start of a baccalureate degree
program in real estate at St. Cloud State University. One of the nation's most important industries,
real estate is significant in dollar terms, encompassing a major share of the nation's total real
wealth. Minnesota is one of the first of oar upper
midwest states to offer a four-year real estate
degree program providing depth and variety across
many academic disciplines. Inauguration of the
The Minnesota Academy of Science

St. Cloud program also initiates a statewide effort
to provide new programs with tRe cooperation of
the Minnesota Association of REALTORS. Such an
effort could include continuing education for
practitioners--including seminars, videotape and
cassette instruction--to fulfill state continuing
education requirements.
COMPUTER SIMULATION ANALYSIS OF THE EFFECT OF
LEVERAGE ON AGRICULTURAL COOPERATIVES AND THEIR
MEMBERS. Martin L. Fischer, Dept. of Economics,
College of St. Thomas, St. Paul, MN.
This s tudy concerns the efficacy and feasibility
of increased leverage for Minnesota Farm Supply Cooperatives. Previous research indicates that increased cooperative leverage benefits member s by
l owering the weighted average cost of ca pital for
coo peratives.

However, earlier studies give no in-

dication of the feasibility of leverage for coope ratives. The feasibility of leverage hinges on the
probability dis tribution of the return on assets.
A dynamic stochastic computer simulation model is
developed to assess the feasibility and efficacy of
co operative leverage. The model is applied to seve ra l case s tudy coo peratives. Results indicate
that leverage is generally beneficial to memb e rs in
terms of i ncreasing both expected present value of
afte r-t ax cash flows and expected after-tax cash
flow per dollar of patrons' equity, but is infeasibl e for cooperatives ea rning inadequate returns
on assets.

HIRING PREFERENCES IN A RURAL LABOR MARKET: a
case study of southwestern Minnesota. Joann E.
Fredrickson, Dept. of Business and AgriDUSlness
Management, Southwest State University, Marshall,
MN.
A survey was taken of employers of college
business graduates in southwestern MN.
The
purpose of this survey was to determine what is
important to employers of this area in making
their hiring decisions. Employers were asked to
state the importance they place on attributes
dealing with academic preparation, skills and
abilities, personal responsibilities, past work
experiences, appearance and grooming, etc. In
addition to these inquiries, the respondents
si~nified whetber or not their organizations were
un1onized. The existence of differences between
unionized and nonunionized employers in hiring
preferences will be determined. The results of
this study will be helpful to business graduates
in attaining the jobs they want and to the
colleges/universities which train them.

Previous studies which have attempted to compute
a cross-country aggregate production function for
agriculture have made wide use of the Cobb-Douglas
specification of a production function. This study
aims at determining whether such a specification
is justifiable. Another aim of this study is to
determine the sources of agricultural productivity
differences between developed countries (De's) and
developing countries (LDC's).
Data were collected for agricultural output and
some key agricultural inputs for the period 197480. The extended version of the Box-Cox transformation procedure was used to determine the functional form of the mathematical equation which best
fits the data set. Also, multiple linear regressions were conducted un Jata sets fo1· DC' s and

for LDC's. Preliminary results do not support the
Cobb-Douglas specification of a cross-r" untry aggregate agri c ultural production functi , . Other
preliminary results indicate that land and labor
are more productive in LDC's than in DC's . Also,
the LDC's are faced with constant returns to
scale, whereas the DC's are faced with diseconomies of scale.
REGIO NAL DIFFERENTIALS IN THE COST OF ELECTRICITY;
SOME GOOD ECONOMIC NEWS FOR MINNESOTA, Paul E. Junk,
Department of Economics, University of HinnesotaDuluth, Duluth, Minnesota 55812
There was relatively little regional variation in
the cost of generating electricity in the U.S. prior
to the oil embargo by the Organization of Petroleum
Exporting Countries(OPEC) in 1973. All of the fossil fuels (oil, coal and natural gas), which account
for over 70% of the electricity generated, were
relatively cheap. This situation changed dramaticall y , however, in the late 1970's. The cost of
crude oil jumped from $2.31 in 1971 to $34.31 per
barrel in 1981. The price of natural gas also increased significantly, in part due to deregulation,
during the same period. Although the price of coal
has increased, it is now more cost effective in producing electricity than either of the other fossil
fuels. Since Minnesota relies heavily on relatively
cheap western coal as a source of energy for generating electricity, the impact of rising fossil fuel
prices has worked to the advantage of this state,
and the upper midwest, compared to the Atlantic and
Pacific coast regions. As far as the cost of energy
is concerned, this region, therefore, should have
some advantage in .e conomi c and industrial develooment when competing with states in other regions. in
attracting new industry, especially those that are
!heavy consumers of electricity.

THE EFFICACY OF REPRESENTING A MATRIX OF REGIONAL PURCHASE COEFFICIENTS BY A VECTOR IN INPUTOUTPUT ANALYSIS. Robert E. Garhart Jr., Dept. of
Economics, College of St. Thomas,St. Paul, MN
Non-survey regional input-output models generally assume that all users of a particular input
in a given region purchase the same percentage of
that input intraregionally and represent that percentage by a single regional purchase coefficient
(r.p.c.). This paper describes simulation experiments designed to compare the extent of estimation
errors in the r.p.c. to the error associated with
the assumption stated above'. In experiments on
randomly generated tables as well as the 1972
Washington State table, it is found that the error
of assigning a single r.p.c. to each user of an
input is greater than the error associated with
inaccurate estimation of that single coefficient.
Thus, it is recommended that future regional input
output studies should take into account that
different users of an input will obtain different
proportions of the input intraregionally in order
to derive more accurate multipliers from the model

HCJ:"' FlllANCll<G TE'U3 CA:< INFLUENCE

A GENERALIZED FORM OF A CROSS-COUNTRY AGGREGATE
PRODUCTION FUNCTION FOR AGRICULTURE. Dhaneshwar
Ghura, Macalester College, St. Paul, MN.

ESI'A'I'E VALUES, Steven P. !boney aJ'1d Dr. George
Karveh-St. Cloud State University.
In the very recent oast residential p roperty
values reflected differences in characteristics
such as achitectural style, location, size, age,

Journal of, Volume Forty-nine, No.2, 1983/84

IMPACT ON WOMEN AND CHILDREN IN RURAL GHANA OF AN
AGRICULTURAL DEVELOPMENT PROJECT. M.B. Killen,
General Colle ge, U of Minnesota, Minneapolis, MN.
This paper describes a field study which incl11~s
25 interviews witl :· ural women in five vil lag es in
the Central, Eastern and Greater Accra Regions of
Ghana, West Africa during August and September,
1981. The women were residents in villages wher e
a pr iva te voluntary organization, the Ghana Organization of Volunteer Assistance (GOVA) had sponsored a rural development project for two or more
years. GOVA concentrates on appropriate technology,
food crops and community involvement of both men
and women. Questions in the study dealt with
health, nutrition, sanitation, education and
capital formation. The study sought to determine
whether the impact of the GOVA project was positive or negative for the women and children
whose sociocu.l tural milieu was being changed
by the GOVA project.
~SIDEi'ITL'\L

'<E!;L
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aualitv of construction, amenities and s~lar
' physical ' aspects of the property. In t.'1e late
1970's vTith the advent of the new altemative rrortgage inst.rurrents as \·.ell as the greater use of 'creative' financing , the financing t erms becarre a
critical factor in de te~ing the value of a piece
of property. It vlas finally realized that the valUE
of real estate fluctuated with market rates of interest in a very s~ilar fashion to the fluctuat i on of rond prices. The essences of the paper i s
the fact that the cost of housina to a buver is a
d01·111 Pa\ffEnt foll01-.ed bv a series of rronthly pavments. -If the~ palTEnts reflect a bargain rate of
interest, they mu"t l.x? di o,counted at the market
rate to determine ti1e market va l ue of ti1e property
versus the value of the financing. It is the conclusion of the authors ti1at such bargain rates of
interest result in higher Drices being oaid , and
unless the value of the 'bargain ' fina11cinq is
deducted , oropertv val ues ••ill be overstate<1-for sales rurposes, for appraisal purposes, and
for taxing J)urpose s as v.ell.
An Analy sis of Re s idual Ge nd e r Based Wage
Diffe rentials for Publi c Scho o l Teach e r s
Under Obj ec tive Sala ry Goals
Robert D. Ley & William A. Wines
In light of th e debate abo ut comparable wor t h, we
have attempted to t est the hypo thesi s that gender
or obje c tive ne utral wage det e rmiant es wil l prod uce
lower wage s for femal e s in th e work f o rce so lon~
as social fa ctors, whi c h ar e no t well under stood,
prevail in th e larger c ommunit y . Mar ga ret Mead's
work suggested tha t almos t ev e ry so ciet y deva lues
fema l e co ntributions r egardl ess of co ntent. Thus,
we have st udi e d teach e rs earnings in a n o ut- s tate
sc hool dist ri ct wh i ch uses a sa lary grid ba sed on
for mal ed ucati on and ex pe ri en ce to d e termine i n-

dividual earnings. Our tena t i ve con c lusion i s
that female t eac hers a r e lowe r paid f o r r ea so ns
in hiring, pay and pr r1 mo tion.

This wo rk

su g~e sts

then th at simpl e inst alla ti on o f equal pay f o r
comparable work wil l f a il t o produc e wage e qua lity
for wome n workers .

STRUCTU RI NG THE SALE AND LEASEBACK FOR THE BENE FIT
OF THE NON-PROFIT ORGANIZATION, Ste ven P. Mooney St . Cloud State University.
Due to the current make- up of the internal revenue code, those organizations which are cl ass ifi ed
as ta x exempt are penalized when they own real
property used in their operations. This i s because
when a ta x paying investor purcha ses a piece of
property, he i s aware that a certa in portion of
hi s return will be the direct result of the tax
benefits offered such investors . Through the use
of the sale / l easeba ck transaction, the tax exempt
organization can reduce their fixed overhead by
passing the ta x advantages of ownership to a
private investor. Upon the sa le of the building
to the inves t or the organization immedi ate ly
leases the property back at a rental rate that may
be substantially lower than what their no~inal
dollar payment s would have been for mortga ge
reduc tion and real estate t axes in an ownership
position. The benefit s are analyzed using
an after Tax Cash Flow Analys i s and an Internal
Rate of Re turn calculation. Al so used is a
present value analysis of the organization's
nominal payment savings.
i'hllCEPTI ONS OF THE WOnK PUCE, Rose K. Reha -St. Cloud State Univ ersity , Mn.
Through the use of a qu ost i or.r.aire de signed
for tbis study, 173 pe r-sons living in a mid western communi t y were randoml y surveyed to det ermine what they liked or dis li ked about th eir
jobs , correlating such demogra phics as occupa tional title and salary with percertions of
s recific factors in the work environment . Find ings : (l) those at the high er.d of th e ps.;y
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scale per ceive ',;he wor k >lace more positive l y
t han those at the lower end ; (2) peorle in sales
are the le ast satisfied as a grour; ( 3) marrieds
are more s a tified than unmarrieds ; ( 4) females
are more satisfied than males . Reasors for
dissat isfaction: (1) la ck of re cogniti on for
effort; (2) overw ork; (3) bo redom; (4) personality confl icts; (5) physical erviror~ent ;
(6) ov ersupervisioh.

FINANCIAL PLANNING FOR NEW BUSINESSES. Kenneth L.
Rich, The College of St. Catherine
--The growth of micro-computers and their software has led to wide spread interest in computerized financial planning. The objective of th is
paper is to describe the use of spreadsheets to
enable the entrepeneur to develop a complete
financial plan to show to potential investors.
While many spreadsheet templates exi st for financial modeling, they don't address the data collection problems nor the format necessary in this
particular· case. As a result of interviews of
entrepeneurs as well as actual hands-on experiments, the author developed an approach to financial planning for new businesses, The result i s
a modular template. The user enters data in a
special section which leads to an integrated income statement, balance sheet, and cash flow.
The results have been faster and more logical
financial planning whose results can be used for
presentation to investors and for management
decisions.
THE MEASUREMENT AND DEVELOPMENT OF CREATIVITY IN
BUSINESS. S. Thompson and C. Farrell, Dept . of
MGMF, St. Cloud State Univ., St. Clo ud, MN.
American business has been experiencing a serious problem: the erosion of its entrepreneurial
spirit and performance. Thi s i s the result of
the lack of management suppo rt and the proper
environment to encourage cre ativity. All
creat ivity involves combining and recombining
previously known elements into un iq ue configurations. Theoretical background is pr0vided
by the works of Ski nner, Maslow, and Guilford.
The creative pro blem-solving process, te sts for
creative thinking, and creative skills development are discussed. Innovative organizations
and managers illu strate that bu siness can be
creative. Further research into strengthening
the creative abilities of management and the
work force is recommended .
l'rANAGERIAL RESPCIISES TO AGGRESSIVE AND ASSERTIVE
BEHAVIORS BY HALE SUBORDINATES. Richard J.
Sebastian,• Dept. of Mana~nt & Finance, St.
Cloud State U., St. Cloud, ~ & Margaret Lynn
Drummey, Washington, DC

The study investigated two zajor issues: 1)
the ability of managers to discriminate aggressive
and assertive behaviors by male subordinates; 2)
gender differences in responses to these behaviors.
14 -n and 13 women managers fr0111 the insurance
and banking industries read 4 different vignettes,
2 of which depicted assertive behavior by a male
subordinate in his interaction with a manager and
2 of which portrayed aggressive behavior by a male
subordinate toward his manager. After reading
each vignette, the managers indicated how characteristic each of 15 different reactions (e.g.,
reprimand) would be for them in such a situation.
They then rated the aggressiveness of the behavior
in each vignette. The managers clearly discriminated aggressive and assertive behaviors for 11
of the reactions, including reprimand and threaten
with dismissal, with these reactions being more
characteristic for aggressive than assertive
behaviors. Men were more likely to threaten a
subordinate with dismissal than women while women
were more likely to seek others• help and cry.
The Minnesota Academy of Science

AN INQUIRY INTO THE USES AND BENEFITS OF QUALITY
CONTROL CIRCLES D.E. SMITH-DANIELS, Dept. of Bus.
Ad., College of St. Thomas, St. Paul, MN.
Quality Control (QC) Circles are an employee
involvement and quality improvement technique that
have been utilized for many years in Japan and
more recently in the United States. A variety of
authors have hypothesized that circles may not be
applicable in the United States due to a variety
of cultural and managerial differences between the
U.S. and Japan. However, little research has been
performed in conjunction with companies that have
installed circles to test these hypotheses. A
number of U.S. and Japanese owned companies were
surveyed as a part of this study, and it was found
that the differences in approaches between the two
groups of companies are distinctly different. In

ences in job characteristics (layoffs, hours worked.
etc.) and also in tems of characteristics of workers involved (education, experience, etc.) Of particular interest was the influence of gender on
earnings. The differential impact of character-

general, it was the case that American companies

istics like education and experience of the earning

emphasized the use of Q.C. circles to improve

of male and female workers is explored, as is the
impact on earnings of the percentage of females in,

quantitative measures of performance, while

Japrtnese companies emphasized worker satisfaction
and involvement. This situation may affect the
success of Circles in American companies.

Rapids. Besides their relatively large size,
these four were selected to uncover possible impacts of structural/institutional differences in
local labor marker . : i.e. the prevelance of a
large, unionized L .,;loyer in Grand Rapids and a
large share of public sector employment in Bemidji.
A sample of 1600, divided equally of males and females, was drawn from the relevant city director-

ies. Average earnings and the variability of earnings are calculated for occupations in the sample.
Additionally, using the method of OLS, we seek to
explaill

earning differences in terms of differ-

selected occupations.

CHRONOBIOLOGY

ENHANCING TliE LEADER'S ABILITY TD DIRECT A
~1A!IKETUG C!IA";H:L.
A.C.
Ade1., ~loorhc<Jd State Un i

Voll1"ers, Depl. of Bus.
versity, Kathleen Eyster,
and Knren Strnnd, researcl1 consultants, Moorhead,
MN. '[he interdependent ~e~bers of a marketing
channel rely upon u channel leader to coordinate
the pertinent activities of other channel members,
control channel issues, and lead the channel
systc1o in competition with other channels. To
effectively lead channel me~bers, the leader ~ust
possess power. While power is an ever present
di~ension of every channel, it is a function, in
part, of the vurious environments within which the
channel functio~s. In this study, institutional
factors which modify the power of the firCJ were
exunined to develop strategies which a firn could
employ to enchance its leadership role. A change
in the environment alters the power structure of
a ~arketi33 channel. And further, three power
ei1;J<JHcers,

110t

lJenLi[leJ before .in Li1e liu::fa.-

ture, can be utitlized by cha~nel leaders to
expand and coordinate their power. The ability
to order the agenda, establish boundaries, or
modify transaction costs of a channel enhances
the power of the channel leader. Transaction
costs include information, contractual, and
policing costs.

EMPLOYEE AND MANAGEMENT FACTORS AFFECTING PRODUCTIVITY IN NONPROFIT ORGANIZATIONS, Jay A. Vora,
Samuel P. Mason* -- St. Cloud State University.
Productivity in non-profit service organizations was the focus of this study. Eighty managers
from hospitals, churches and government organizations in Minnesota were interviewed to assess
their perception of effect of employee and management factors that affect productivity in their
organizations. The employee factors include job
enrichment, job security and monetary rewards.
The management factors included long-term
strategic planning, participative leadership and
short-term planning. The findings indicated that
long-term planning was perceived to have positive
impact on ~roductivity in all three non-profit
organizations. In addition, short-term pl,anning
also had positive impact in hospitals. Monetary
rewards did not seem to affect productivity. However, general ability of the findings is limited
by the sample size and location.
A Study of Wage Contour Determinants for Northern
Minnesota
William A. Wines & Robert D. Ley
The paper summaries of a wage contour study for
four metropolitan cities in northern Minnesota was

funded by a grant from the U.S. Small ·Business Administration. The cities included in the sample
were Bemidji, Brainerd, Fergus Falls, and Grand
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RHYTHHIC DAILY PATTERNS IN THE LOCOHOTOR ACTIVITY
OF FIVE SPECIES OF FROGS AND TOADS FROH NORTHWESTERN MINNESOTA. F. H. BARNWELL, ANDY BARON, STACY
COFFIN and SELENE KONG, Department of Ecology and
Behavioral Biology, and Lake Itasca Forestry and
Biological Station, University of Minnesota.
Locomotbr activity was recorded under natural
illumination in 111 specimens belonging to five
species of anuran amphibians in Itasca State Park.
Experiments were carried out between mid-June and
mid-July in each of three years with freshly collected animals maintained in individual activity
chambers for periods of 5 to 12 days. Under these
conditions the American toad (Bufo americanus),
wood frog (Rana sylvatica), and leopard frog
(~. pipiens) exhibited bimodal patterns with a
smaller peak near sunrise and a larger one ex-

tending from late afternoon or dusk, depending
upon the species, to a maximum near 2100 CDT.
The tree frog (Hyla versicolor) showed a single
sharp peak at 2100 to 2200. The mink frog
(~. septentrionalis) was strongly nocturnal, with
maximum activity at 0200 to 0300. These patterns
are correlated with elements of the behavior of
the various species under field conditions and
suggest that comparative studies of locomotor
activity might provide insights into the behavioral and ecological diversity of the anurans.

r:;!RCADIAN RHYTHMS IN THE NUMBER OF CIRCULATING
EOSINOPHILS AND LYMPHOCYTES UNDER THE EFFECT OF
"COMPETING SYNCHRONIZERS". Berge, C.B.*, Lakatua,
D.J., Sackett-Lundeen, L., and E. Haus. St. PaulRamsey Med. Ctr., St. Paul, MN.
A total of 2040 female Swiss-Webster mice 6-8~
weeks of age were housed 3 per cage under a lighting regimen of LD 12:12 with L from 0600-1800.
Water was available ad libitum. For 3 weeks prior
to killing, 4 groups of 510 animals were fed either
Purina mouse chow, a high carbohydrate, a high
protein or a lipid fortified diet. Subgroups on
each diet were fed either ad libit1m or restricted
to a 4 hour span of food availability from 06-10,
10-14, 14-18, 18-22, 22-02, or 02-06. Subgroups
of each group were sacrified at 12 timepoints
~ t-4 hrs) over 48 hours. A white blood' count and
a differential count were done.
The circadian
rhythms in circulating eosinophils and lymphocytes
were found to be adjusted in their acrophase by
both the lighting regimen and the time of (4-hour
limited) feeding. After 3 weeks exposure, neither
the one nor the other was entirely d~inant. Feeding in an "inappropriate" time relation to the
lighting regimen leads to desynchronization of the
animals. The time of feeding appeared to be more
important for circadian synchronization than the
~ype of diet eaten.

17

C!RCANNUAL VARIATION OF CIRCULATING GASTRIN IN ~
PARENTLY HEALTHY WOMEN, M, Cecchettin, B, Tarquini,
F. Hal~rg, M. Benvenuti, M, Cagnoni, Spedali CiVili, Brescia, Italy; Dept. of Med,, Univ, of Florance, Italy; Univ. of Minn., Mpls, MN, USA
Circadian variation in plasma gastrin, reported
earlier (Digestion 9:97, 1973; Digestion 11:226,
1974; Raas. Med, Sper. 27:249, 1980) is here extended by the finding of rhythmicity in circulating
gastrin under ordinary conditions along the circannual scale, Blood was sampled between 1530 and
1630 at different times of year, once froa 108 apparently healthy women and once from 132 women with
histologically-validated breast cancer, A 365,25day cosine curve was fitted by least squares to the
data from each of these 2 . .bulatory groups. A single serially independent sample/subject restricts
inferencea, yet a circannual rhythm ia demonstrable
in the healthy women, Rejection of the zero circannual amplitude (no circannual rhythm) aasumption,
with a P of ,002, warrants parameter estimation
yielding, in pg/ml, a mesor of 134,2±13,5 (SE) with
an amplitude of 66.2±18,5. Tbe acrophase is found
at -255~, from Dec. 22 of the year preceding atart
of data collection. Changes in serum gastrin are of
interest in view of the endoscopic demonstration
of a circannual variation in the incidence of gastroduodenal human ulcer disease (Mate Med. PoloDB 11:265, 1979),
Circadian cardiovascular rhythms in ordin~ry life .
G. CORNELISSEN, E. HALBERG, F.
HALBERG : Univ . of Minnesota.
Minneapolis.
MN 55455.
A clinically healthy woman monitored
her
systolic <S> and diastolic (0) blood pressure <BP) and heart rate <HR) For 26 days
at "'10min
intervals, with interruptions.
951. confidence intervals <CI) For the circadian
period
(~)
were determined from
series ranging in length from 2 to 9 days.
at
1-day intervals, and from added s~tries
of 13 and 26 days . The CI-width and
the
average
departure
of
the best-fitting
period From 24h <ABF> follow .
Span 951. C I on "C (h)
Mean ABF (h)
days SBP
DBP
HR
SBP
DBP
HR
2 3 . 03 4 . 38 4 . 52
1 . 15 1 . 30 2 . 49
5 0 . 73 0 . 83 1. 60
0 . 26 0 . 26 0 . 88
9 0 . 28 0 . 33 0 . 69
0 . 12 0 . 11
0 . 26
13 0 . 12 0 . 18 0 . 32
0 . 04 0 . 01
0 . 08
26 0 . 06 0 . 07 0 .1 1
0 . 02
0 . 01
0. 01
For "'5-day spans. the 951. CI for 't did not
include 24 hours in "'351. of
the
series
analyzed.
Even under ordinary conditions.
the circadian period may fluctuate around
24 hours;
synchronization need not occur
on a short term basis .
A REINVESTIGATION OF PlLOBOLUS ENDOGENOUS
SPORANGIAL RHYTHM. W. FLUEGEL, Dept. of
Biology, University ~f Minnesota, Duluth, MN.
Pilobolus is a well known fungus that
shoots its sporangia in response to light
stimuli. f· spherosporus is the only reported
species to have an endogenous circadian sporangia! discharge in the dark. Over two decades
ago (Science Vol 131 (1960) p. 728-30) f• spherosporus endogenous rhythm was phase shifted.
Since then there has been no rhythm work found in
the literature. Most recent information is on
metabolism or growth studies. I am now reinvestigating the rhythm so my paper will only be a
progress report. Growth is abundant on a chemically defined medium. Sporangia can be i nduced
to form from any age culture whether grown on
agar or in liquid. I will use the induction
procedures to better understand the phase
relationship to the light stimulus and the start
of the biological clock.
A GE.'t!HNATION HABIT OF ZIZAN IA A~UATICA . SUGGESTS s NO CHANGE IN 200 UILLI O!l YEA'l.S. JAL~ES
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A, FRCJT!:!, Dept . of Eiol. Sc i., St. Clo•Jrl State
Univ,, St. Cloud, !.~N .
A study of some of the evolutionary factors
that may influence the germination of Zizenia
e<;uetica (w ild rice ) began with the hypot hesis
that, with consideration of Con tinental Drift
and t he Gl eciel At, e, at least some seeds should
germinate at constant high or constant low tem peratures, ·:,nere z. e ~u e t ice seed nor!ll8ll:>·
under[oe s stratification, it was found that
overv.·interinr is not a re qui rement for r ermination, feeds gebm i neted in e constant (from
dey of ha r vest) 23 C environr.1ent, as d i rl seeds
held ate constant 6 °C, <'e eds were also found
to ;:erminate at 4°C .
The results su[gest that wild rice rr.ay hav'i
thrived during the Glacial Age end the ;:e rmine tion habit of eithe r z. a s uatica , or its ancesto r, evolved very l i.ttle since North America
was situated at the e quator 200 mill ion years
ego,
SETTING THE CI RCADIAN CLOCK OF NEUROSPORA BY LIGHT
AND TEMPERATURE STEPS. V. Gooch* and L. Rensing,
Dept. of Biol., Univ . of Bremen, D-2800, Bremen,
F.R .G ., *Div . of Sci. and Math, Univ. of Minn .,
Morris,MN, 56267
In daily cy cl es of 12 ho ur s of light and 12
hours of dark, the bread mold Neurospora forms
reprodu c tive structures (conidia) exactly every 24
hours (about 2 hour s before the lights go on). In
constant dark, cyc lic

co nidiati~n

continues to

occur but the period length is then 21.1 hours. It
i s apparent that in the 24 hour cycle that the ac t
of the lights go in g on and the act of lights going
off have a ,resetting effect on the Neurospora
circadian clock. To ascertain the r ela tive
effects of lights-on versus lights-off the following experiment was performed: After a few days of
12 hours light - 12 hours dark entrainment, the
lights to all of the cultures were turned on at
the same time. Then the lights were turned off
(and left off) at different times for each cul tur e. The tendency is for the subsequent
Neurospora conidiation peaks t o be phased with
respect to when the lights went off. These
results, along with others involving temperature,
are interpreted as a natural cons equence of limit
cycles rather than a "holding effect" .
SETTING THE CIRCADIAN CLOCK OF THE MARINE ALGA
GONYAULAX BY LIGHT, V, Gooch, D, Zamzow, D.
Schmidt and D. Patterson, Div. of Sci. and Math,
Univ. of Minn., Morris MN, 56267.
Gonyaulax polyedra is a single celled marine
dinoflage llate that luminesces at night. Circadian rhythm s can be routinely measured by
continuous data acquisition with an Apple micro computer. The sharp peak of spontaneous gl ow
luminescence along with curve fitting te chniques
allows f o r high accuracy determination of th e peak
times of luminescence . Authors using Gonyaulax
and o th e r organisms have previously reported a
"holding effect" by bright light which states: in
bright light the circadian clock runs until it
reaches a certain phase point at which time it
stops until again put into the dark. Other authors
have interpreted similar results using a limit
cycle model which states: the oscillating parameters oscillat e with very different values in the
light compared with the dark and the shift between
light and dark can have dramatic effects (such as
those se en with the apparent "holding effect").
The experiments we have now performed with
Gonyaulax do not support the bright light holding
model but are consis tent with the limit cycle
model.
CIRCADIAN LEUCOCYTE COUNT CLC> CHARACTERISTICS DURING CARCINOSTATIC TREATMENT. F . Halberg4, R. C. Hermid~. T. Langevin. W. Hrushesky ;
Chronobiol. Labs ., Univ. Minn., Mpls. , MN

The Minnesota Academy of Science

The circadian acrophase (~) of the LC
and the highest value in a series, the peak
CP), are both candidate treatment-time markers. A lesser pertinence of P may result
from its greater variability. as here documented. For 59 patients with advanced ovarian or bladder cancer. the 111 & P of LC were calculated before each combination-treatment <Rxl with 60 mglm' doxorubicin <OX>
followed after 12 h by 60 mg/m 2 cisplatin
<CP> in a sequence of up to 11 about-monthly courses. The assumption of an equal variance was tested separately for individual
profiles & the mean of profiles for each
patient. The- standard deviation <SO) is
more stable:
p
Rx kind
of cases P-SD 111-SD F
81.64 68.51 1.42 (.001
Indiv-All
386
83.98 70. 54 1. 42 . 009
- A
188
79. 46 66. 40 1. 43 . 006
- B
198
74.54 54.95 1.84 . 013
Mean-All
55
50.25 48.59 1. 07 . 430
- A
28
99.67 60.47 2. 72 . 006
- B
27
A: OX Rx at 06:00 (.v18<f from LC Rf>; B: ox
Rx at 18:00 (near the LC 111>.

*

~LTERATIONS

IN PITUITARY-ADRENAL ~JNCTION IN NONINSULIN DEPE~~ENT (TYPE II) DIABETICS. Haus, E.*,
Nicolau, G., Lakatua, D.J., Bogdan, c., SackettLundeen, L. and E. Petrescu. St.Paul-Ramsey Med.
Ctr., St. Paul, MN; 11 C.I. Parhon" Inst. of Endocrinology and Berceni Clin. Hosp., Bucharest, Ro.
Twenty non-insulin dependent elderly diabetic
patients and 20 clinically healthy subjects
matched for age, Rex, height and weight were
examined with 6 blood samples at 4 hour intervals
over a 24 hour span. Of the diabetics, 10 were
treated with oral hypoglycemic agents and 10
maintained on diet only. ACTR, cortisol, dehydroepiandrosterone-sulfate (DHEA-S) and 17-0H progesterone in plasma were determined by radioimmunoassay. Statistically significant ~ircadian
rhythms were found for both groups in all functions except DHEA-S.
In comparison with the
controls, the diabetics show statistically significantly higher ACTR (p<O.Ol) concentrations
irrespective of treatment. No such difference was
manifest in cortisol, DHEA-S and 17-0~ progesterone. These findings suggest differences in the
responsiveness of the adrenal cortex to ACTH in
type II diabetic patients.

3
CIRCANNUAL VARIATION OF H-THYMIDINE UPTAKE IN DNA
OF LYMPHATIC ORGANS IRRESPECTIVE OF RELATIVE
LENGTH OF LIGHT AND DARK SPAN,
Haus, M. *,
Sackett-Lundeen, L., Lakatua, D. and E. Haus. St.
Paul-Ramsey Med. Ctr., St. Paul, MN.
A total of 1766 male BDF mice were kept on
three lighting regimens (LD 1 8: 16, 12:12, 16: 8)
with food and water available ad libitum for 3
weeks prior to sacrifice at 6 timepoints over a 24
3
hour span in winter, spring, summer and fall.
Hthymidine (5).1Ci/.2 ml/20 gm bo~y weight) was injected 20' prior to killing.
H-thymidine incorporation into DNA (determined by the method of
Ogur and Rosen) in both inguinal lymph nodes and
in the thymus varied as a function of the seas~n
irrespect,i ve of the lighting regimen. The peak Hthymidine incorporation in the inguinal lymph
nodes occurred in spring, the lowest values we3e
found in summer (p<.001). Also in the thymus, Hthymidine incorporation was low in summer (p<.001)
with similar higher values during the other seasons. The circannual variation in cetl proliferation in these tissues, which does not depend upon
the relative length of the light and dark span
maintained for 3 weeks prior to sacrifice, may
have implications for circannual variations in
immune functions.

CIRCADIAN STAGE-DEPENDENT RESPONSE TO CISPLATIN CCPl OF URINARY POTASSIUM ACROPHASE.
Journal of, Volume Forty-nine, No.2, 1983/84

R~Htrmidt~F.Halbrrq,T.LangryincW Hrushtsky;
C ronobiol. Labs., Univ. Minn .• Mpls .• MN
For 53 patitnts ~ith advanctd ovarian or
bladdtr ctncerc tht circadian acrophases of
urinarv potassium rxcrttion (~) befort a 60
mg/m 2 CP trtatmtnt <Rx) ~trt compartd ~ith
th• mran ~ of all profilts in a stqutnce of
up to 10 about-monthly coursts <of a combination Rx ~ith 60 mg/m 2 doxorubicinc the
lattrr givrn 12 h btfort CP>:
Pairrd t-tcst Corr•lat.
Ax
*of X nrg
mtan SD of p r
p<.05
Kind c•srs diff. dif. <h) m•an
All
53
62
-0.33 o.48. 50 .39 v•s
"*
50
60
-0.02 0. 48 .96 .38
"
Alt.
15
40
1.94 1.07 .09 .09 no
A
19
61
-0.91 0.67 .24 .43
"
B
20
eo
-1.60 0.64 .o2 .69 v•s
"*
17
76
-0. 92 0.61 '15 '70
..
A•Rx ~ith CP in tht.tvtning (nrar preRx ~)
B•Rx in tht morning ""'190• from preRx - ) I
Alt.a A~ Bin altrrnttion. •Dtlttion of 3
casts ~ith mtan from onlv 2 Rx's.
If the first CP Rx is proptrly timtd in
rtlttion to tht - of tht mtrktr rhvthm.
tht chances of btntfitting from subsequent
coursrs of tht samt Rx art tnhanctd.

CIRCADIAN AND CIRCANNUAL RHYTHMS OF URINARY EXCRETION OF FREE NOREPINEPHRINE, EPINEPHRINE AND
DOPAMINE IN ELDERLY MEN AND WOMEN. Lakatua,
D.J,*, Nicolau, G.Y., Bogdan, C., Sackett-Lundeen,
L., Petrescu, E, and E. Haus. St. Paul-Ramsey
Med. Ctr.; 11 C.I. Parhon 11 Inst. of Endocrinology
and Berceni Clin. Hosp., Bucharest, Ro.
Groups of 49-50 elderly men and women (age 75±7)
were studied at Berceni Clinical Hospital,
Bucharest, Romania. Urine was collected at 4 hour
intervals over a 24 hour span in winter, spring,
summer and fall.
In 31 subjects, collections
during all four seasons were available. Free
epinephrine, norepinephrine and dopamine were
determined by HPLC. Circadian rhythms were found
by cosinor analysis in norepinephrine and epinephrine duripg all seasons. No circadian rhythm was
detectable as group phenomenon for dopamine. There
was a statistically significant age difference in
circadian mesor of epinephrine and norepinephrine
with the lowest values in the age group above 80
and a sex difference with lower values in women.
The subjects studied during all fo~r seasons
showed a circannual variation of all three functions with acrophase in late winter (norepinephrine
and dopamine in February) or spring (epinephrine
in April).
CIRCADIAN RHYTHMS OF FREE T AND REVERSE T IN
CHILDREN WITH AND WITHOUT 3 ENDEMIC GOITER~.
Nicolau, G.Y., Dumitriu, L., Plinga, L., Lakatua,
D., Ungureanu, E., Petrescu, E., and E. Haus *·
"c .I. Parhon 11 Inst. of Endocrinology, Bucharest;
Sect. of Endocrinology, Dist. Hosp. Tirgoviste,
Ro.; St. Paul-Ramsey Med. Ctr., St. Paul, MN.
Forty-six children of a mean age of 11 (range
9-13) from the endemic goiter area of Tirgoviste,
Romania, were studied over a 24 hour span (six
blood samples at 4 hour intervals) in June 1983.
Thirty of the children had some clinical evidence
of endemic goiter, 18 had none. Free T and re3
verse T (rT ) were determined by radioimmunoassay.
3 rhythms of these functions as found
3
The circadian
by population mean cosinor are shown in Table 1.
Funct.
Goiter
.E.
Mesor
Amp.
0
Free T
0
.001
4.36
0.23
- 86
3
+
.003
4.34
0.17
- 64
0
<.001
179
14
-257
rT
3
+
<.001
180
13
-242
Free T and r T show in children wit~ and without
3
3
clinically evident endemic goiter circadian rhythms
which are approximately 180° out of phase and the
rhythm parameters of which are not different
between the two groups.
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CIRCADIAN TIME STRUCTURE OF LABORATORY PARAMETERS
IN DIFFERENT AGE GROUPS IN SUBJECTS STUDIED AT
DIFFERENT GEOGRAPHIC LOCATIONS.
Reilly, C.*,
Nicolau, G.Y., Plinga, L., Dumitriu, L., Bogdan,
C., Petrescu, E., Irvine, P., Sackett-Lundeen, L.,
Swoyer, J., Lakatua, D. and E. Haus.
St.
Paul-Ramsey Med. Ctr.; 11 C. I. Parhon 11 Inst. of
Endocrinology and Berceni Clin. Hosp., Bucharest,
Ro.; Sec. of Endocrinology, Dtst. Hosp. Tirgoviste,
Tirgoviste, Ro.
Groups of diurnally active clinically apparently healthy subjects of both sexes were studied in
Minnesota (av. age 71t5 and 24t8), in Bucharest
(77!8 years) and in Tirgoviste, Romania (11t2
years). Blood was drawn at 4 hour intervals over a
24 hour span. Twenty-two biochemical laboratory
parameters were studied with identical methodology
(SMAC, ACA). Circadian rhythms were assessed by
population mean cosinor analysis. A reproducible
circadian time structure was found in the children,
young adult and elderly subjects which varied with
age and geographic location.
Table 1: Acrophase Chart (ages; *•MN;- **•Romania)
Function:
1lt2**
24t8*
7lt5*
77t8**
Serum Iron
-152
-176
-113
-137
Triglycerides
-271
-283
-274
-255
CPK
-248
-326
-320
-272
BUN
-271
-360
-308
-329
\EXTENT OF CIRCADIAN AND CIRCANNUAL VARIATIONS OF
11 HORMONAL VARIABLES IN ELDERLY SUBJECTS.
Sackett-Lundeen, L.*, Nicolau, G.Y., Lakatua,
D.J., Berg, H., Bogdan, C., Petrescu, E. and E.
Haus. St. Paul-Ramsey Med. Ctr., St. Paul, MN,
USA; "C. I. Parhon" Inst. of Endocrinology and
Berceni Clin. Hosp., Bucharest, Ro.
Fourteen elderly men (age 73t5) and 18 women
(77t7) were studied once during winter, spring,
summer and fall over a 24 hour span (6 samples at
4 hour intervals). Of 17 hormones determined in
plasma by radioimmunoassay, both circadian and
circannual variations were found by population
mean cosinor in men for ACTH, FSH, insulin, testosterone and T , and in women for ACTH, C-peptide,
3
DHEA-S, progesterone, 17-0H progesterone and TSH.
Circannual variations only were found in men for
LH and in women for LH and FSH. In the parameters
showing both a circadian and a circannual variation, the circannual amplitude was larger than the
circadian amplitude in DHEA-S in the women and in
T in men. The circadian amplitudes we_re larger in
3
insulin in the men and C-peptide, 17-0H
progesterone and TSH in women. In ACTH, FSH and
testosterone in men and ACTH and progesterone in
women, the circadian and circannual amplitudes
were equal.

REFLSCTION OF SIGNIFICANT ANNIVERsARIES IN PSYCHIATRIC, MEDICAL, -AND NEOPlASM DIAGNOSES. Hans W.
\''endt, )Cacalester College,St.Paul KN.
t;ew evidence is examined for "anniversary effects"
involving birth mohth.Data would bear on the interaction among stressors,imrnune modification and the
circannual system. - l .Among 2034 psychiatric and
surgical-medical adrr~ssions,summer born pts.tended
to be referred with similar monthly frequencies,winter barns with erratic or idiosyncratic monthly patterns.-2.In 515 mastectomy pts,spring born pts were
twice as likely to receive 5-yr.recurrence diagnoses of"questi onab le"(vs.none found)
as fall barns.
There is a significant cosine trend with¢ in Hay.3.Fall and winte~ born mastectorr~ pts.show twice
the incidence of initial lymph node involvement as
spring/sumrr.er barns ,with a cosine trend and ¢ in November.-4.Ih1he5-yr.outcar.es of mastectomies, the latency
of eventual metastases is a s sociated with
surgery timing relative to birth month.Latencies
are shortest(27mos)for surgery dates near birth
month,longest(48mos)if 6 months removed. Aoso lute
lag bet..-een month of operation and birth month correlates with log latency at r=0.89.-Besides s~est
ing roles of circannual ( e.g. est ~ogen receptor)rhythrns,some findin55 seem compatible with assuming a
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mix of different disease or cell entities,whose manifestation relates to critical(circannual)events
during prenatal or perinatal developrr,ent.

DEVELOPMENTAL STUDIES
ACTORS IN THE EVOLUTION OF WOMEN'S ECONOMIC GROUPS.
A CASE FROM SOUTHERN SENEGAL. Jadi M. Bantley,
,:ttsiD<, Unive~~rliity, -of Mllnnesota, Minne.,.polis, MN.
Interviews were conducted with members of women's
groups and representatives of assistance agencies to
ascertain the nature of needs, content of activities, and level of compatibility among the village
groups' pursuit of goals. Though all are engaged
in similar activities and face comparable con- \
straints, each has realized its own degree of success. The nature of relationships between the
groups and the particular change agents involved
as skills trainers or donors of material aid accounts for variances in their experience. Internal
dynamics correspond closely to the assistance
agents' ability to engender enthusiasm among participants. Assistance agents envision development
toward a merged superorganization in order to
facilitate the formation of a resource base for
initiatives of greater magnitude; villagers resist this form of organization. The lack of
structural coordination among the agents militates
against forging village links. Future projects'
design should insure rewards consistent with
participants expectations to avoid the "negative
attitude-negative response" spiral.
WOMEN'S ECONOMIC COOPERATIVES I N URBAN
Laila J. Leikvold, MSID, Univ e rSEN EGAL.
sity of Minnesota, Minneapolis, MN.
Women in developing nations have been
excluded, until recently, from participating in the development of their nation s .
Developmentalists are beginnin g to understand

the social and economic

importance

of in cl udin g women in developm e nt projects.
On e of the major needs of women
in d eve loping nations, specifi ca ll y of
wo men resjdin g in urban shantytowns, is
income generating activities.
In Senega l's capita l, Dakar, a commun i ty development project, based in the peripheral
shantytowns, is attempting to augment
women's incomes throu gh the formation of
cooperatives engaged in petty trade.
The
project's gu idin g princip le
is ~hat of
animation o r participatory plannin e .
Problems include lead e rship training,
finding suitable mark e ts fo r the merchandise, an d p lanning cohesive ly for the
economic evo lution of th e coop eratives.
Despite these problems, the women, because of these gr oups, ar e be com in g politicized a nd mo re awa re of their own
ec onomic potential.

THE DOMESTIC USE OF PESTICIDES IN SENEGAL. K.A.
Miller, MSID, University of Minnesota, Mpl s ., MN.
~this study, I explored the dome s tic use of
pesticides in Senegal. I assessed some of the hazards associated with the "overflow" of agri·c ultural and household pesticides to unintended usages,
specifically for the "hygenic" purposes of treating
headlice in families. The study was done in conjunction with project PRONAT (PROtection NATurelle)
of ENDA-TM, a Dakar based, grassroots non-governmental organization, whose staff had begun in 1982
to coltect information on the uses, abuses, accidents, and ~egligence associated with pesticides in
Senegal. Inquiries were made in eight villages
over a period · of two months. The study revealed the
following: agricultural and household pesticides
used for the ~reatment of headlice; cases of poisoning or intoxication linked to such practices;
health hazards related to human contact with pesti-

cides; and alternative or traditional methods of
headlice treatment. I also investigated the sociocultural milieu in which pesticides are used and
how they are available to consumers. I concluded
that local investigations involving users of
pesticides and their families and neighbors are
necessary and that there is much to be done to
reduce the unnacceptable health risks which pestieides represent among Third World populations.

ECOLOGY AND NATURAL AREAS
LINDEMAN REVISITED: CARBON PROCESSING IN CEDAR BOG
LAKE. L. Cudlip, et al. Dept. of For. Res. University of Minnesota, St. Paul, MN.
We are studying carbon processing in Cedar Bog
Lake to quantify carbon pathways within the system.
These pathways are basic to understanding detrital
dynamics and Lindeman's trophic classification of
the lake. Our goals are determination of allochthonous vs. autochthonous dominance of the trophic
structure and influence of shredders on decomposition processes. Decomposition is measured with
litter bags using a factorial experimental design:
2 species x 2 mesh sizes x 3 lake sites x 5 bags
per treatment (for replication) x 7 collection
dates. Allochthonous plant materials (Decodon
verticillatus) and autochthonous materials (Ceratophyllum demersum) were collected at autumn leaf
fall. Approximately Sgm wet weight were placed in
each mesh bag. Mesh sizes (1mm and Smm) test the
influence of invertebrate shredders. Bags were
retrieved after 1, 7, 21, 42~ 120, 210, 270 days
in the lake. Decomposition rate was calculated
as weight loss over time expressed as Ash Free
Dry Weight. Wet:dry weight conversion ratios for
initial weights and handling losses were estimated.
Invertebrates which had colonized the bagged leaf
material were identified and enumerated. Decompopition rates for the first 120 days and shredder
Lniluence will be presented.

ProbleE in Determining
the
Hazar<bls
Properties of Industrial waste.
T.L. Johnson, Capsule Engineering,
St.
Paul,
MN.
'1'he
term 'hazardous'
describes wastes that have at least one of
the
following
properties:ignitability,
=rrosivity, reactivity, EP toxicity OR is
a
listed
waste.
Proposed
Minnesota
hazardous waste rules will add three !!'Ore
categories.
Industries are required to
evaluate, test & quantify all wastes to
determine if they are hazardous. Waste
evaluation is hampered by '[X)Or sampling
techniques, irreproducible test methods,
inadequate quality control
and difficulties
in
data interpretation.
Case
studies will be presented that illustrate
the
problems
faced
by generators of
hazardous
waste
in determining
the
properties of the waste as well as in
selecting a safe and suitable disposal
method for any waste - hazardous or rot.
HAZARDOUS WASTE EVALUATION AND CLEAN-UP, A
CASE HISTORY
ROBERT J. KADWELL , Capsule
Laboratqries, St. Paul Minnesota.
Pesticides and Herbicides were buried
in the ground in Northwestern Minnesota
when they were banned from use by the U.S.
EPA in approximately 1974. The presence of
the chemicals in the ground posed a
potential threat to surface and
groundwater in the area.
The precise
location of the buried agricultural
chemicals was not known.
The materials
were located using electromagnetic
detection devices and removed by careful
excavation.
This paper describes all
phases of the location, removal and
disposal of the materials.
In addition
the ground and surface water in the area
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was evaluated to determine if
contamination as result of chemical
leakage had occurred.
The chemicals were
safely removed and the evaluation showed
that no contamination had occurred as a
result of leakage.

ALTERNATIVES TO LAND DISPOSAL OF SOLID WASTE.
DONALD J. KYSER, P.E., Solid and Hazardous Waste
Division, Minnesota Pollution Control Agency.
Alternatives to land disposal are often not
considered due to the lack of coordinated solid
waste management strategy and the corresponding
lack of ~nowledge of the true costs of alternatives versus the true costs of land disposal.
Political and social attitudes which endorse the
"out of sight-out of mind" syndrome are being
altered by the "1 andfill s are okay, but not in
my backyard" syndrome and by the "golden machinetechno logy can solve a 11" syndrome. Fear of
contamination of ground water as a result of land
disposal of solid waste is the primary motivation
behind citizen opposition to further land disposal.
It is also the motivation for the MPCA to require
the extensive geologic and hydrogeologic analysis
of existing and future land disposal sites.
Twenty to thirty percent of solid waste will
always require land disposal. The remainder will
be handled through combinations of waste reduction,
recycling, composting and incineration with
energy recovery.
ECOLOGICAL CHANGES RESULTING FROM RECREATIONAL
USE: A STUDY OF. BACKCOUNTRY CAMPSITES IN THE
BOUNDARY WATERS CANOE AREA WILDERNESS.
J.L. Marion, Dept. of For. Resources, Univ. of
Minnesota, St. Paul, MN.
Marked increases in recreational use of wilderness areas has resulted in crowding and environmental impact problems that threaten both the
integrity of natural ecosystems and the quality of
wilderness experiences. The most severe environmental impacts often occur on campsites, where use
is highly concentrated, both spatially and temporally. Ninety-six Boundary Waters Canoe Area Wilderness campsites were recently studied in an
effort to identify and measure recreationallyrelated physical site, vegetative, and soil
changes. Analysis of biophysical measurements
taken on campsites and undisturbed environmentally similar control sites revealed significant
changes in ground cover, vegetative composition,
and soil compaction, among others. Differences
in the extent of these changes were also evaluated with respect to amount of use, campsite age,
and other influential factors. Study results
indicate that future changes can be effectively
minimized through a combined visitor and physical
site management program,
ANALYSIS OF STEMS MODEL PROJECTION CAPABILITY WITH
VARIOUS LEVELS OF TREE AND.PLOT DATA AGGREGATION.
B.L. Randall*, A.R. Ek, J.T. Hahn & R.G. Buchman,
College of Forestry, Dept. of Forest Resources,
Univ. of Minnesota, St. Paul, MN.
The Stand and Tree Evaluatian and Modeling
System (STEMS) is a distance-independent, individual tree based growth model developed by the U.S.
Forest Service. STEMS was used to make projections
of plot characteristics for red ptne, jack pine,
maple-birch and aspen cover types from northeastern
Minnesota, northwestern Wisconsin and the eastern
upper peninsula of Michigan for periods up to 50
years. Various plot and tree aggregation schemes
were projected for each cover type and compared to
plot-by-plot projections of the same data. Accuracy of an aggregated projection was then weighed
against the savings in computer processing time
(over plot-by-plot projections). Accuracy of projection results decreased with increased degree of
aggregation and with longer projections within an
aggregation. Significant departures from general
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trends were observed for some cover types and were
especially evident for pulpwood and sawtimber volumes in all cover types. However, these inaccuracies were in part a function of merchantability
limits based on tree size.
APPLICATION OF 35MM AERIAL PHOTOGRAPHY TO EVALUATE
ASPEN REGENERATION AFTER HARVEST. Robert C. Weih,
College of Forestry, Univ. pf MN., St. Paul, MN.
For the past several years northern Minnesota
forest managers observed that regeneration of aspen
(Po ulus tremuloides, P. grandidentata, P. balsamifera following harvesting did not reach potential
stocking 1eve 1s in some stands. It is thought that
harvesting methods, sci 1 types, sci 1 moisture, season and year of harvest are some of the variables
contributing to this problem. To evaluate these
variables, an economical method must be developed
to determine the aspen regeneration stocking levels
of stands previously harvested. Pre! iminary tests
demonstrated that 35mm aerial photography provides
the needed information concerning regeneration that
was unobtainable from the available 9x9-in B&W photography. Subsequently, photography at a film
scale of 1:20,000 with Ektachrome 64 using an UV-2A
and H.G. Ross Enhancing filter combination was used
to obtain stereoscopic photo coverage of 28 stands
harvested in the past 12 years. Methods for office
and field use of the 35mm photography were developed and tested. Maps were made of stands differentiating three stocking classes. Uti 1 izing this
photography proved to be cost effective compared to
current methods of using B&W 9x9-in photography and
field surveys.

GEOLOGY/SOIL SCIENCE
COMPOSITION AND MICROSTRUCTURE OF FRESHWATER
STROMATOLITES FROM EAGLE LAKE, OTTERTAIL CO., MN.
J. HOSCH* AND L. SOROKA, Dept. of Earth Sciences,
St. Cloud State Univ., St. Cloud, MN.
The stromatolites from Eagle Lake reveal from
x-ray diffraction that the dominant mineral is low
magnesium calcite. Thin-sections indicate two
processes are active in the formation of the
stromatolites: Trapping and binding of settling
lake carbonates onto the surface, and indirect
precipitation of calcite by filamentous mats of
the green algae Cladaphora. This organic mat ~hen
dissolved by KOH reveals a milky white carbonate
crust with a "popcorn-like" appearance. Below
this crust is a fine-grained buff-colored carbonate, the majority of which shows little internal
structure. Most interior interstices are open and
form an interconnecting maze, while some are
filled with unconsolidated silt, gastropods, and
other detritus. The marginal edges of the interstices exhibit carbonate laminations which are
usually no more than 2mm thick. These laminated
areas occasionally encase gastropods. These
laminae probably occur as the result of indirect
biochemical precipitation by algae, sheltered from
excessive sedimentation, and binding, which
characterizes surface stromatolite growth.
WAVE REFRACTION MODELLING OF MILLE LACS LAKE. C.L.
NELSON, Dept. of Earth Sci., St. Cloud State
Univ., St. Cloud, MN.
Wave refraction models using finite-difference
methods commonly require main-frame digital computers; smaller micro-computers can be adapted
for similar use. The program has been designed
to be adaptable to most bodies of water. With
initial wave parameters, the model traces wave
rays to shore. Wave height values are determined
by a combination of wave refraction, shoaling,
and bottom friction. The model accurately predicts increased wave heights at known wave erosion areas of the lake. Incident wave angles are
also predicted with estimates of longsho!e current patterns. Wave refraction model-derived
currents along the north shore closely mimic real
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currents known to exist, and predict the cheniers
present on the north shore.

THE USE OF GRAIN SIZE ANALYSIS TO ESTIMATE
PERMEABILITY IN UNCONSOLIDATED SEDIMENTS.
G.O. Seltzer*, H.O. Pfannkuch, Dept. of Geology,
University of Minnesota, Mpls., MN.
Grain size analyses provide information on the
textural properties of unconsolidated sediments.
The Fair and Hatch formula can be used to estimate permeability if the size and relative abundance of grains in a sample are known. Using
data from a textural analysis by Krumbein and
Monk it was found that the Fair and Hatch formula
over estimates permeability as the standard deviation of a sediment sample increases. This excess in calculated permeability is due to changes
in tortuosity of the fluid pathways.
THE STROMATOLITES OF EAGLE LAKE, OTTERTAIL CO.,
MINNESOTA. L.G. SOROKA*, C. SCHWINN, AND N. VOELZ,
Dept. of Earth Sciences, St. Cloud State Univ.,
St. Cloud, MN.
Hardened, high relief stromatolites have been
discovered in water depths of between 11 and 14 m
in Eagle Lake, Ottertail Co., MN. They occur on
the south shore and are restricted to the mesolimnion. The surface of the hardened low magnesium calcite stromatolite is covered by filamentous Cladophora aegagropila(L.) Rabenhorst.
The stromatolites encrust glacial boulders and
cobbles and begin as encrustations, which gradually evolve into hemispheroidal columns of 0.5 to
1m in height. Thin-sections suggest that effective trapping and binding of precipitated lake
carbonates, as well as indirect biochemical precipitation and cementation of calcite are responsible in their formation.

GEOGRAPHY
ARCHBISHOP JOHN IRELAND AND GERMAN-CATHOLIC
SCHOOLS IN ST. PAUL. D.F. DETZNER, Div. of Social
and Beh. Sci., Univ. of MN, Minneapolis, MN.
Archbishop John Ireland dominated the national
debate on German language use in parochial schools
at the turn of the century. Because of his outspoken desire that Catholics not be viewed as
"foreigners" on American soil, Ireland was often
portrayed by critics as a rabid Americanizer who
was insensitive to the cultural heritage of nonEnglish speaking Catholic immigrants. A review
of Ireland's correspondence and papers, interviews
with individuals who knew him, and the historical
records of six St. Paul German-Catholic parishes
reveal that Ireland's public statements on assimilation and his own Archdiocesan policies on
German Catholic schools were often contradictor~.
Although his public statements were not, John
Ireland's educational policies were pragmatic,
culturally sensitive, and consistent. The
Archbishop not only tolerated widespread use
of German language in parish school rooms but
he promoted its growth through German national
parishPs, school development, and by providing
German speaking priests and nuns to minister
and teach to th~ congregation and children.

LIFE SCIENCES
6PECIALTY ENZYME DEVELOPMENT IN BIOTECHNOLOGY. M.J.
BARDER, Corp. Biol. Res., Economics Laboratory,---Inc., St. Paul, MN.
With the success of alkaline proteases in the
1960's, opt!mistic researchers predicted a wave
of products and new industries based on enzyme
technology. Today however, there are very few
marketed enzymes or enzyme-process technologies.
The major reason for this is that the enzymes
chosen for development had to compete with largescale chemical processes which are still today,
economically sound. Researchers therefore, have
The Minnesota Academy of Science

begun again to look at developing enzymes in areas
where chemistry has not been economically or
technically successful. In many industrial process waters, biologically produced slime has been
difficult to control by chemical means. EDC-1 is
an enzyme we . haye.develop~d.~biCQ . iS . econQm~cally
competitive With and technically superior' to the
chemicals used to control slime. Advantages of
this enzyme over chemical control methods are its
specificity of action, biodegradability, nontoxicity, and its application range.
~FFECT

OF

ETHJ~OL

(E), IMIDIZOLE (I), 6-NAPHTHO-

. FLAVOh~ (N), ~~PHENOBARBITAL (PB) TREATMENT ON

: ~~E SYRIAN HA~STER (SB) HEPATIC MICROSOMAL MIXEDFUNCTION OXIDASES (MFO). C. R. ELLIOTT·~~
D. L. CRANKSHAl.'. · \rf!tll::. Mpls., MN.
Chronic alcohol use increases the risk of adverse drug reactions presumably by the induction
of MFO. SH XYO induction by chronic 10~ E-water
for 6 wks ~as determined, and compared to the effect of other MFO inducers. (I,N,PB). Compared to
CO:'ltrols (CO:\), maximal induction of NADPH-cytochrome ecreductase (149%), NADH--ferricyanide reductase (110%), and cytochrome P-450 (P-450) (190~)
occurred after 2 wks of E treatment vith the 4th
o.r.d f>::h wk sho·.;ing a progressive decline of these
values. Cytochro:ne b5 (b5) levels ..~o•ere reduced
by 10 to 151. of CON values. IP injections of I
'(i! aaYs') increased P-450 (136%), but decreased b5
by 254. Treatment ~ith PB and . N gave the expected induction of ~:ro, and typical gel e'lectrophoretic profiles. (6 ••ks) Profiles of E and I ••ere
essentially . identical to CON. Furthermore, the
induction of drug metabolism ·by PB, N, and I were
si~lar.
In contrast, A~iline hydroxylase ~as the
only activity induced byE (130~). Thus, chronic
~ exposure (2 wks) induces ·a specific P-450 isoZ)~e in SH.
Further work is required to define
it's possible role in adverse drug reactions.

IMMUNOSUPPRESSIVE ACTIVITY OF BOVINE SEMINAL PLAS·
MA ON BOVINE LYMPHOCYTES. Fahmi, H.A.*, Hunter,
A.G., Markham, R.J.I. and Segu1n, B. E., roTTeges
of Agriculture and Vet. Med . .University of MN,
St. Paul, MN 55108
Pooled seminal plasma (SP) obtained from 5
bulls was tested for its immunosuppressive activity in vitro on blastogenesis of bovine lymphocytes:- Lymphocyte stimulation assay (LSA) and
mixed lymphocyte reaction (MLR) were used as test
procedures. Concanavalin A (ConAl and phytohemagglutinin (PHA) were utilized in LSA as nonspecific stimuli. Tritiated thymidine uptake by
the lymphocytes was measured after 4 days' incubation with SP. Neat SP was cytotoxic to the
lymphocyte cultures. The potency of this cytotoxicity varied among bulls and was expressed up
to 400-fold dilution in some bulls. However,
after dialysis, lyophilization and reconstruction
to 100 ug protein/ml, SP suppressed thymidine uptake while being non-cytotoxic. After fractionation on Sephadex G-200, SP contained 2 immunosuppressive fractions. One was >150,000 MW and
the other < 50 ,000 . MW. The immunosuppressive
factor(s) was also precipitable with 50% saturated ammonium sulfate and was extractable with
ather.
CLONING AND RICH LEVEL EXPRESSION OF BOVINE GROWTH
HORMONE IN E.COLI. Henry J. George*, Richard A.
Krzyzek, Douglas F. Harbrecht, Dawn Newman, and
John S. Salstrom. Molecular Genetics Inc.
Minnetonka,MN . 55343
We have designed prokaryotic plasmid vectors
for the efficient expression of 'native' bovine
growth hormone (BGH) in bacterial cells, using the
transcriptional and translational characteristics
of several highly expressed E.coli genes as
models. eDNA encoding BGH was modified using chemically synthesized DNA to 1) provide an ATG initiation codon for the mature protein sequence. 2)
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change non-preferred eukaryotic cedens to E.coli
preferred codons at the 5'end . 3) add tand~
translational terminator codon sequences at the
3' end of the genome. 4) insert an A/T rich region
between the SD region and the initiator ATG.
Vectors were also designed to include 'strong'
inducible transcriptional promoters, efficient
ribosome binding sites (SD regions), and plasmid
high copy number mutations. (ori*) These modifications have directed the synthesis of BGH to
approximately 18% of the total cellular protein.
Purification of the bacterial synthesized hormone shows biological activity analogous to its
pituitary counterpart.
TRANSMISSION OF VIRAL DISEASES BY WATER. S . M. Goyal
Dept. of Vety. Diag. Invest., Univ . of Minn.,
St. Paul, MN.
More than 110 different viruses are known to be
excreted in human feces and ultimately find their
way into domestic sewage. Many of these viruses
are resistant to conventional wastewater treatment,

including chlorination, and may be found far from
source of pollution. Although viruses cannot multiply outside the body of a host, they may survive
for a long time in the environment and may thus
create a potential hazard to public health. Viral
contamination of marine waters may lead to elimi-

nati on of that resource for recreation and shellfishing, whereas land application of virallycontaminated effluents may lead to groundwater
pollution. Several outbreaks of infectious hepatitis and viral gastroenteritis have, in fact,

been traced to drinking and recreational waters
and to consumption of she llfish . Feca l indicator
bacteria are currently used to determine the sani-

tary quality of water. While these bacteria have
been very usefu'l in indicating bacteriological contamination, they are considered equivocal in

determining the virological quality of water and
shellfish. Thus, we have isolated viruses from
potable water, estuarine water and shellfish in
the absence of indicator organisms.
~ELECTING

OPTIMAL HOST/VECTOR SYSTEMS FOR PROTEIN
EXPRESSION: FOCUS ON E.COLI PLASMID VECTORS.
Douglas F. Harbrecht*~alstrom, D. Newman,
Molecular Genetics, Inc., Minnetonka, MN
Consideration for choice of a host/vector
system include: 1) expression level of the natural
host 2) ease of growing host to high cell density
3) adaptability of protein product to another host
system 4) the ability to regulate and optimize
protein expression. As hosts, yeast and E.coli
provide rapid growth and can express many simple
eucaryotic proteins. Yeast can also provide
necessary processing, while E. coli provides the
best characterized genetic system. We have been
able to tightly regulate and optimize transcription and translation of heterologous DNA by
insertion into a plasmid vector which provides a
selectable marker, stability, high copy number,
and convenient cloning sites. We have also
designed strong, regulable promoter-operator
systems, efficient ribosome binding sites, an ATG,
and the ability to easily vary phasing and alter
specific secondary structure of the mRNA. We may
then tailor the DNA for stability of the rnRNA and
protein, preferred cedens, and efficient
initiation and termination.
EFFECT OF A BACTERICIDAL PROTEIN FROM
HUMAN POLYMORPHONUCLEAR LEUKOCYTE
(PMNL)
GRANULES ON PSEUDOMONAS AERUGINOSA OXYGEN
CONSUMPTION. Carolyn J. Hqvde* and Beulah
Holmes-Gray, Dept. of Microbiology, Univ.
of Minnesota, Minneapolis, Mn. 55455.
P. aeruginosa is killed by a
cytoplasmic granule protein from human
polymorphonuclear leukocytes.
The
bactericidal activity from 2xlol0 normal
PMNL has been purified 150-fold in two
steps.
A 30-fold purification is achieved

by dye-ligand affinity chromatography
using Matrex Gel Orange A (Amicon Corp.).
Bio Rex 70 cation exchange chromatography
yields a further 5-fold purification.
Less than 0.~/ml of this purified
protein kills 5xl0 6 ~· aeruginosa in an
in vitro turbidimetric assay. Within
minutes of exposure to the bactericidal
protein, ~· aeruginosa qxygen consumption
is decreased by 80-100%. Oxygen is
monitored using a Clarke-type 02 specific
electrode.
Bacterial killing by the
protein and impaired o 2 consumption can
be inhibited in the presence of 30mM ca++
or Mg++.

stuJied : feline fetal lung (FLF), Madin Darvin
canine kidney (MDCK)· , Vero-m, porcine fetal
kidney (PFK), bovine vascular endothelium (BVE),
bovine fetal lung (BFL) , porcine kidney (PK 15),
bovine turbinates (BT), equine fetal kidney,
cortical feline kidney (CRFK) , swine testicle
(ST), porcine cartilage (PC). Each monolayer
was challenged with 0.05 ml of a filter-sterilized
supernatant of a 24-hr . . b~oth culture (BHl) of
strain D82, which is highly toxigenic. It would
seem that BT and Vero-m cells are the most
adequate for this assay as they are of intermediate sensitivity, showing various degrees of
cytopathic effects, characterized by elongation and,
·large syncytial _formati.on .

Analysis of Plasmid DNAs from Borret :O~ !='urgdorferi. F.W.Hyde and R.C.Johnson, Dept. of
Microbiology, Univ. of Minnesota, Minneapolis.

EVOLUTION OF A CLONALLY DERIVED PLASMID IN A
HOSPITAL. S.f:_ Lee*, P.P. _£leary and D.N.
Gerding. Department of Microbiology and
Medicine, University of Minnesota, Minneaolis,
Minnesota.
In previous reports we described the
occurrence of a clonally derived, endenic R
factor at the Minneapolis Veterans
Administration Medical Center (MVAMC).
Derivatives of a single index plasmid were shown
to persist at the MVAMC fro·m 1975 to the
present. We had demonstrated that the index
derived plasmid population at the M¥AMC is
polymorphic with respect to DNA rearrangements.
In this report,
we provide additional
information conce rning the phylogenie
relationship between members of the polymorphism
and investigate the nature of the DNA
rearrangements they have incurred. These ends
were accomplished using molecular biology
techniques including DNA c loning, plasmid
fingerprinting, DNA mapping and Southern
hybridization. The results of these studies
provide additional support for our previous
conclusion that the descendants of the index
have evolved in a cladistic rather than phyletic
manner and allow us to un ambi guously define the
nature of the DNA rearrangments incurred by
certain members of the polymorphism.

Lyme disease is a newly described ticktransmitted disease that is characterized by
a unique skin lesion, erythema chronicum migrans.

The spirochete implicated in the disease has
recently been classified into the genus Borrelia.
Plasmids isolated from three strains of the
spirochete were subjected to molecular weight
analysis by digestion with Sal I, followed by
electrophoresis on 0.6\ agarose gels. Plasmids
from New York tick isolates and Swiss tick
isolates showed a high degree of homology, as
deterrnineU. by reBtri ction enoty!l\e Uiestion dw.l

Southern hybridization analysis. The role of
these plasmids in the pathogenesis of B. burgdorferi is unknown. Studies are underway to
determine the function of these extrachromosomal elements.
CLONING AND EXPRESSION OF BIOLOGICALLY ACTIVE
SCARLET FEVER TOXIN. Lane P. Johnson* and P.M.
Schlievert, University of Minnesota, Minneapolis.
The structural gene for group A streptococcal
pyrogenic exotoxin type A (scarlet fever toxin)
was cloned into Escherchia coli. DNA fragments
used for cloning the tox1n gene were isolated from
bacteriophage Tl2. Toxin, present in cell lysates
of E. coli clones, immunoprecipitated with antisera raised against purified toxin and formed a
line of identity with streptococcal-derived A toxin. The cloned toxin shared the following
biological activities with streptococcal A toxin:
Pyrogenicity; enhancement of host susceptibility
to lethal endotoxin shock; nonspecific lymphocyte
mitogenicity; and alteration of immunoglobulin
production. The physical location of the toxin
gene on the phage Tl2 genome was determined.
Plasmid DNA was prepared from an E. coli transformant that. carried the A toxin gene.-Digestion
of this plasmid with Hind III demonstrated that a
4 kb Hind III fragment of Tl2 phage DNA had been
inserted into pBR322. This insert was localized
onto the Tl2 genome by restriction analysis. The
boundries of the toxin gene on the Tl2 genome were
determined by subcloning and restriction mapping
with a variety of enzymes.
DEVELOPMENT OF -AN ALTERNATIVE TEST~OR THE -DETECTION OF TOXIGENIC STRAINS OF PASTEURELLA MULTOCIDA
Lastra, A. and Pijoan C. Cell of Vet Med, U of MN.
Toxigenic strains of Pm are involved in the production of severe lesions of atrophic rhinitis, and
maybe of pneumonia. The standard procedure for the
identifiFation of such toxin(s) is through intradermal injection of filtered culture supernatants
into guinea pigs. This test is very time-consuming, expensive and possibly inexact. More
importantly, it causes severe pain , and even death
to the experimental animals. Because of this, it
was decided to develop an alternative technique
using tissue cultures. The following cells were
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A Ne¥EL APPROACH AND ADJUVANT FOR PROTECTI NG PIGS
AGAINST HAEMOPHILUS PLEUROPNEUMONIAE (HPP) INFECTION
Thomas W. Molitgr*J. Hall & C. Pijoan, UnivofMinn
Conventional vaccines for HPP consist of inactivated organisms, administered intramuscularly or
subcutaneously. We wanted to compare a conventional
vaccine with an oil-in-water (o/w) adjuvanted HPP
vaccine, administered intraperi toneally. Animals
were injected at day 0, boostered at day 21 and
challenged with virulent HPP at day 30. Animals
not succumbing to infection were sacrificed 10 days
following challenge. Unvaccinated control animals
generally developed clinical signs within 24 hours
of challenge; one animal died. No animals from the
vaccinated groups succumbed to challenge; however,
animals vaccinated with either the conventional
commercial vaccine or antigen administered alone
developed chronic pneumonic lesions. In contrast,
animals vaccinated with the o/w adjuvanted vaccine
did not display pneumoni c le sions . Serologic titers
from all animals supported the pathologic observations. Animals immun ize d with o/w adjuvant vaccire
developed significantly hi gher titers than other
animals, prior to chall enge which did not chan ge
significantly upon challenge. Antibody titers
from all other group s rose signi ficantly upon
challenge.

IMMUNOLOGIC, MOLECULAR AND PATHOGENIC PROPERTIES OR KBSH VIRUS. Thomas :1. Molitor*
and. M. s. Collett, University of Minnesota
KBSH is a parvovirus that was first is~
olated in the early 1970's from nonnal
human cells and was later found to be anti
genically related to porcine parvovirus.
The Minnesota Academy ofScienn:

The purpose of this study was to compare
KBSH to the virulent prototype isolate of
PPV, NADL-8, immunologically, pathogenically and molecularly. When compared by
polypeptide composition and peptide mapping NADL-8 and KBSH polypeptides were
essentially identical. The DNAs from the
two viruses were similar but KBSH con~ained an extra restriction endonuclease
site. Antisera raised against one virus
reacted e~ually to homologous as to hete~
ologous v~rus. In contrast to the above
findings, the pathogenic differences between the two viruses was astounding.
NADL-8 caused fetal death when inoculated
~ utero to susceptible fetuses. KBSH~noculated fetuses remained normal. Young
pigs, given NADL-8 orally, demonstrated
viremia and increases in antibody titers.
Pigs orally inoculated with KBSH failed to
show viremia and responded with low antih.ody titers.
MACROPHAGE ACTIVATI~N BY ADJUVANTS IN AGING MICE.
Pamela R. Petrequin and Arthur G. Johnson, Dept.
of Med. Microbiology & Immunology, UMD School ·of
Medicine, Duluth, MN.
The immune response has been found to decline in
the aging mouse. While aberrancys in a thymus influenced (T) cell have been high-lighted as being
responsible in the main for the defect, a second immunocompetent cell, the macrophage, also appears to
be affected. In order to better understand the defect in these cells, peritoneal macrophages from
young (3-8) mo and aging (12-29 mo) mice of the C58,
Balb/c, C H/HEN, C Bl , B D F strains were com57
3
pared for their capacity t~ ~e~ome activated by
various immune adjuvants in four assays. In chemiluminescence, activation by phorbol myristi~ acetate or zymosan of macrophages from aging mi.ce of
the C58, Balb/c and C H/HeN strains was increased
approximately two fold greater than that of cells
from young but not aging mice. Similarly, tumoricidal activity of macrophages from young but not
aglng mice stimulated 2.6 and 2.1 fold by lipopolysaccharide and poly A:poly U respectively in
the C58 strain (the only strain studied). Activation by lipopolysaccharide and poly A:poly U of
the hexose monophosphate shunt in macrophRges from
the C58 and C 3 H/HeN strains also was significant
in young but not aging mice, whereas it occurred
both age groups of the Balb and Cs7Bl6 mice.

Viral Transcription in Rabbit Tumors Induced by
Shope Papillomavirus. W.C. Phelps*, S.L. Leary,
and A.J. Faras. Dept. of Microbiology, University
of M1 nnesota, Mi nneapo 1is, MN
•
Infection of both domestic and wild cottontail
rabbits with Shope papillomaVirus induces a
benign epithelial tumor (wart). These benign
tumors demonstrate a relatively high incidence of
progression to malignant carcinomas. The biological role of the virus in the production of both
benign and malignant tumors is being investigated. Benign and malignant tissue from both
domestic and wild .cottontail rabbits has been
extracted for RNA. Viral RNA expression has been
analyzed by Northern blotting techniques. Two
major RNA species have been detected in nonproductive lesions including carcinomas from both
wild and domestic rabbits as well as nonvirus
producing benign domestic lesions. Virus producing benign lesions of the wild rabbit contain
approximately six additional viral-specific RNA
species associated with virus particle productio~.
The viral · RNA's are being mapped by
synthesis and cloning of complementary DNA.
ISOLATION OF TOXIGENIC STRAINS OF PASTEURELLA
MULTOCIDA (PM) FROM SWINE PNEtooNIC LUNGS.
Pijoan, C.; Lastra, A. &Ramirez, C., Coll of Vet
Med, U of MN, ~.N.I.P. - SARH (Mexico).

Journal of, Volume Forty-nine, No.2, 1983/ 84

This work describes the isolation of toxigenic
strains of PM from cases of swine pneumonia, a
fact which has not been previously reported. 113
pneumonic lurigs were obtained from a slaughterhouse
1 cm3 of tissue was- homogenized with 10 ml of BHI
broth; 0.1 ml of the supernatant was injected I. P.
into mice and plated onto blood agar. Suspect
colonies were identified and serotyped by standard
methods. Detection of toxin was performed by
injecting 0.2 ml of a 24-hour culture (BHI) supernatant intradermally into guinea pigs. Animals
were killed at 48 h~urs and assessed for local
lesions. In total, 82 (72.56%) strains of PM
were isolated. Of these, 66 (80.5%) were recovered through mice and 56 (68.3%) by direct
plating (P>O.OS). Of these, 70 (85.4%) were A
and 12 (10.6%) D. 10 (83.3%) of D strains were
positive and 2 (16.6%) of A strains were positive,
although these produced less toxin, as assessed by
extent of lesions. The results demonstrate that
toxigenic PM (mostly of the D serotype) can be
found · in pneumonic lungs. The possible etiological role of these strains is under investiMtion.
TOXIC-SHOCK SYNDROME EXOTOXIN-INDUCEO AlTERATIONS OF T
LYMPHOCYTE FUNCTION. Nancy . J. Poindexter*, Patrick H.
Schlievert, lhiversity of Minnesota, Minneapolis.
Toxic-shock syndr011e exotoxin (TSSE, aynonyaa pyrogenic
exotoxin C, enterotoxin t) made by Staphylococcus ~
is a nonspecific lymphocyte 111itogen, inducing the in vitro
proli feratio~ of both MOuse eplenocytes and huaan peripheral blood 110nonucloar cello. Tho propooad role of TSSE in
the disease pathology associated with TSS involves the activation of suppressor cells which depress the humoral response to other antigens o Identification of subgroups of
TSSE-~tivated •urine lyaphocytes was acc011plished by ~~eas
uret~ent of TSSE-induced proli fe'r ation of separated splenocyte populations. Results of these in vitro experiaents
showed that TSSE is a nonspecifc T cell aitoqen .tlich requires aacrophages for activity. turther identification of
tho responding T lymphocyteo was acco•pliohod by characterization of their cell surface Sltiqena. T cells, separated
into Lytl+ and Lyt2,J+ aubpopulationa, wore cultured in tho
presence of mitogenic doses of TSSEo Both cell populations
showed •essurable proliferative responses fiJlctional a"t&lyoia of TSSE-activated T colla ohowed that purified T
cella, previously sensitized to TSSE in vivo, then added to
fresh splenocyte&, caused the suppression of anti-sheep
erythrocyte i•l.l"loglobulin-secreting cells. These data confiroo that TSSE acti vat eo a population of T cello IIIlich ouppresaea the huaoral response to second antigens.
0

RAPID VIRAL DIAGNOSIS BY ELECTRON MICROSCOPY.
K. Pomeroy*, S.M. Goyal, M.E . Bergeland, Dept. of
Vety. Diag. Invest., Univ. of MN, St. Paul, MN.
Rapid viral diagnosis is essential for effective
control of viral diseases in man and animals.
In
recent years, several rapid techniques have become

available including electron microscopy which can
be used either for direct visualization of virus
in clinical materials or for identification of
viral isolates from infected tissue cultures.
Identification of viruses by electron microscopy
is based largely on viral size and morphology. In
our laboratory this t~chnique is routinely used
for detection of viruses in clinical specimens
from several animal species. Viruses belonging to
pox, rota, corona, entero, calici,

herp~s,

and

parvovirus groups have been detected. Immune
electron microscopy is sometimes used to confirm
initial virus diagnosis. Although electron microscopic technique in viral diagnosis has compared
favorably with some of the more conventional procedures in terms of speed and flexibility, it does
have some disadvantages e . g., high cost of instrumention, high concentration of virus particles
needed for visualization, and the subjective
nature of viral diagnosis obtained.

NATIJRALLY OCCURRING SALIVARY IMMUNOGLOBULIN A
ANTIBODIES TO STREPI'OCOCQJS HUTANS. G.D. SCHRANI
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AND L.D. NEUMANN, Dept. of Biol. Sci., St. Cloud
State Univ., St. Cloud, MN and College of
Dentistry, Univ. of Minnesota, Minneapolis, MN.
A reliable micro enzyme linked immunosorbent
assay (ELISA) was developed to detect salivary
immunoglobulin A (IgA) antibodies directed against
Str·eptococcus ~ in human saliva samples
obtained from 131 volunteers. Three bacterial
strains were tested for use as the solid phase
antigen including~· mutans, strain 6715 (wild
type), and two isogenic mutants of this strain,
mutant C4 and mutant C211. S. mutans, strain
6715 was chosen as the antig;n; strains 6715
and C4 gave similar results, but mutant C211
was found to ~ave a receptor for the conjugate.
Over 97% of the study population was culture
positive for~· mutans and all but five subjects
had detectable titers to ~· mutans. Significantly
higher IgA titers against S. mutans were found
in females when compared to males (p < 0.01),
snackers when compared to nonsnackers (p < 0.005),
and individuals receiving topical fluoride as
compared to those who did not (p < 0.01). Smokers
had lower IgA titers when compared with nonsmokers
(p < 0.005). The IgA titer was found to increase
with sugar intake and decrease with age.

MECHANISM OF ACTION OF THE STREPTOCOCCAL CHEMOTACTIC FACTOR INACTIVATOR. Daniel E. Wexler*,
Dennis E. Chenoweth and P. Patrick Cleary, Univ.
of Minnesota, Mpls, MN and VA Medical Center, San
Diego, CA.
The group A streptococcal chemotactic factor
inactivator(SCFI) is a high molecular weight cellsurface protein that abrogated the ability of C5a
to bind to polymorphonuclear leukocytes. The
antigenicity of the C5a was unchanged as determined by radioimmunoassay, suggesting that it did
not undergo extensive degradation. In concordance
with this, gel filtration of the inactivated molecule demonstrated that the C5a molecular weight
was not detectably altered; this also excluded
the possibility that inactivation occurred through
a tight binding with SCFI. The inactivation of
C5a by SCFI was nonstoichiometric and temperaturedependent, indicating that inactivation occurred
through an enzymatic mechanism. Free amino acids
were not released, precluding an exopeptidase activity. Amino acid analyses of the inactivated C5a
suggested that a pentapeptide was lost from the
carboxyl terminus. On this basis it is proposed
that SCFI is an endopeptidase, and the product
of C5a cleavage is C5a-(l-69).
PARAUR:m'YLA WEL'EEI: <IJRTICAL SlRUClURE AND M:RFHX;ENE:TIS
AS3XIATED wrnl CEIL IJIVISION (cn.ICIIDlA, HYrol'R!OliDA).
b.· Q_. WICX'lrn* and~· I· HilL, Dept. of Biol., Col. of
St. Benedict/St. Jcin's Univ., Coll.e8eville, lfi.
1b! cortical strtcture en:l. divisicn 110~ was reinvest.l.@ted in P~la weiseei ~both l..igj1t mi~
of liv~ arrl st>.JreiFeu]8m, Pro"blrgol) ~ and acan~ electrm microaoopy of preaer.llrl specinms. 1b! ciliary
~lles can be separated into three gi'Otlp3 based ~ their
f\.Jrct.icn: ( 1 ) sensory dcmrln, CODpJeed of dorsally located
kinetal rae of cilisted bristles arrl cau:lal ci=i; (2) locomotor dcmrln CODpJeed of the ci=i of the left arrl right nm'giml I'OM8 and the ci=i of th! !rental, mi.cl-vmtral arrl
transverse system; (3) f~ dcmrln CODpJeed of th! ciliary
organelles of th! adaml ZQ'le of llE!IIIIlnnllles (A2M) arrl th!
enloml arrl peroral IIUiilranes. 'l'tere is regularity in 1te
develqment of th! ciliary ~ll.es within dcmilils b.rt trere
is ocnsidereble variability in 1te TUJiler' of ciliary U'lita
~different d:JDaine. C<rtical ompJ:lSSII!Sis ~cell
divisicn begins wi1il th! fOI.'IIBticn of a patch of ldretoecmee
posterior to th! parental AZJol. Opi.st.re AZJol membranell.es
develop within tiris prim:lrdiun arrl with the enloml and pe.roral membranes f~ to ita right. Kinetmcmee fran this
prim:lrdiun arrl fran dedifferentia~ parental rnid-vmtml
ci=i farm the six streeks of th! frcntal, mid-vmtml, t:nlr&veree clrral system. Cirral streaks of 1te eleva~ proter
farm fran the dOOifferentia~ pu'E!Iltal frcntal arrl rnidvmt:zoal ci=i.
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a:RI.'ICAL smrnJRE IN tOIDIVIDDC AND cmriCAL !OlRDH{)GEmSIS IN DlVlililC PSWIXJCFXHFSlS RllRA (cn.ICF!DRA,
HXroll!IcmnA.). M. M. WBI.Tl* AND B. F. HilL, Dept, of Biol.,
Col. of St. BEniict/St. Jcin's Univ., Colle!!J!Ville, !fi.
P~ rubra, a red-pisDents:i DBI1re ciliate
~ by oalilini.ng l..igj1t nrl.croeoopy of living and
stained (Feu]8m, Protargol) ~. has afforde:l. an
~ of ciliary b.Jocal and cortical stn.cb.lres in
, rw:n:!i~ cells and 1te devel.opDent of these stn.cb.lres
during cell divisicn. 1b! hi8h degr-ee of cortical oauplexity
in rw:n:li~ cells is lllll'lifest.OO by 1te distinct I'ef9l].ar1ty
of ciliary CJ11'!1'!Mlles into different ciliar dcmilils, which
Bl"xllf cooaidemble variability in 1te TUJiler' of ciliary mita
within 1te dcmrln. Divisicn IIDrJi">:genesis begins with farneticn of a pe.tdl of ldnetoeanee posterior to parental adaml
ZQ'le of IIUiilranelles (AZJo!). ·-Opi.st.re AZJol IIUiilranelles develop
.within this pr:lmc:cliun with 1te enloml and plZ'OI'8]. IIUiilranes
:fanning to ita right and 40-6:> oblique streaks of kinet.oecmls
develql furtrer to 1te right. S1milar oblique streaks
develop to 1te right of 1te pu'E!Iltal plZ'OI'8]. neTilrBne for the
develop~ prater. 'lh!se cirral streeks differentiate into
2-4 ci=i each, which then migrate to form 1te frcrrtal rnidvmtml arrl transverse ci=i. Two ci=i fran the posteriCII'nret streak migrate to the right anterior em of the midventral ci=i. R.iglrt; arrl left marginal ci=i devel(Jl fran

t..o nnrginal prinDrdia en each side arrl the cat.dal ci=i
develql at the pc:sterior em of the dorsal kinetel I'C>iS.

MN AREA ASSN. OF PHYSICS TEACHERS
IDTION,NOT A PIDPERTY OF MATTER! FRANK H.MEYER ,
Presiaenf., 1 SUS, INC~, MinneapOl: s,
Y~ern physics includes,primarily,a consider&~
tion of the interrelationships of matter and energy. In this consideration time,space and motion
are assigned meaning as features of the physical
universe subordinate to and dependent on the prior
existence of matter and energy.Everyone is taught
that motion without something moving is unthinkable and therefore impossible, In the past of physics,however,such obviousness often has proved to
be the enemy of correctness.Presentation will
question the presumed priority of matter and energy to motion, space and time. The Case for energy
being a 1-dimensional and matter,a }-dimensional
form of motion instead o! motion being only a property of matter and energy will be made. Ideas
that any space or time for infinities in the physical universe can be foundwill be challenged,
While motion is absolute and rest is relative to
motion, perpetual motion is excl-uded from the physica1 universe, because its total motion is finite
and,as Descartes conjectured,constant,Motion is
neither created nor destroyed but can be and is
transformed.Motion is nothing more or less than a
relation between time and space,Space does not
simply ·orig.inate as a relation between two mass
particles and there is auch more to tiM than
lwbat is m.easured by a clock.

PHYSIOLOGY/GENETICS / ZOOLOGY
AGING OF FOSSIL BISON BY JAW DENTITION. ROGER
EVERHART, Dept. of Biol. Sci., St. Cloud state
Univ., St. Cloud, MN.
Tooth eruption, tooth wear and dental annuli
have been used as aging criteria in many North
American mammals. These techniques were applied
to thirty-one bison mandibles found at a paleoIndian kill site in Central Minnesota. Jaws
from at least four age classes of bison have
been identified--juvenile, sub-adult, adult and
aged. The distribution of jaws into age classes
shows no selection for one particular age of
animal. Sexing was not possible. -Evidence of
disease has been found in at least one jaw.
RESEARCH METHODS FOR STUDYING ANIMAL BEHAVIOR
IN A ZOO SETTING; A VIDEOTAPE.
Steven R. Hage, Minnesota Zoological Garden;
Jill Mellen, Washington Park Zoo.
The Minnesota A cademy of Science

This videotape introduces the novice researcher
to the steps involved in conducting a behavioral
research study. Formulating a research question,
reconnaissance observations, ethogram construction, sampling methods, data collection, statistical analysis, and interpretation of results are
outlined. The emphasis of the tape is on five
different sampling methods. With each sampling
method, the viewer is presented with a
hypothetical research question, an ethogram, and
checksheets. The viewer then practices each
method by watching samples of animal beahavior
and scoring the behavior in the appropriate
manner. Examples include recordi.nq the sequence
of behaviors in an agonisttc tnteraction between
two male musk oxen, scoring all occurrences of
social play in Japanese macaques, and recording
feeding in flamingos using a scan sampling
method. Although the focus of the tape is
behavioral research in a zoo, the informatton
presented is useful in a variety of field and
laboratory settings.
MUTANT ALLELE FREQUENCIES OF OMAHA'S DOMESTIC CAT
POPULATION. _I. Halp ine and §.. ,I. Kerr*, Hamline
University, St. Paul, Minnesota 55104.
A survey of coat pattern mutant allele frequencies in cats of Omaha, Nebraska, was conducted
during the summer of 1983. The sample included
256 cats, most of which were seen at the Animal
Human Society or in veterinary clinics. Most of
the cats were sexed and the female:male ratio was
1.08. Seventeen dominant white, 26 Siamese, and
one male calico were seen. The test for random
breeding at the 0 locus failed to substantiate
random breeding, but if grades 1-6 at the 5 locus
were assumed to be heterozygous, the allele distribution at this locus suggested that breeding
was random after all. Mutant allele frequencies
at the loci surveyed were: a = 0.82 + .023,
0 = 0.312 + .024, 1 = 0.359 + .029, t~ = 0.582 +
.047, ~ =-0.045 + .017, tb
0.373 + .054,
S = 0.189 + .048,-W = 0.034 + .008, d = 0.521 +
cs = 0.329-+ .031. The Omah~ cats resemble ca~s
of other lo~ations on the overland wagon route
more closely than they resemble the cats of
St. Louis and St. Paul, both river cities.

=

I'JEASONAL CHANGES IN COLD iES.I.STANCE IN A SHEET-WEB
SPIDER, FRONTINELLA PYRAMITELA (LINYPHIIDAE)
David A. Hanych, Dept. Ecology· & Behavioral Biology
University of Minnesota, Minneapolis, MN 55455
f. pyramitela spiders were collected from northern Minnesota at 13-19 day intervals from May-Nov.
(1983) to monitor seasonal variation in supercooling ability. A thermocouple was placed in contact
with the abdomen of individual spiders to measure
their supercooling point (SCP), defined as the temperature at which spontaneous freezing occurs during
gradual cooling. The spiders were freezing-intolerant and exhibited a •.,inter-dynamic pattern of cold
resistance with the lowest mean SCP d·~ring November
(-18.3°C) and the highest during late-June and July
(-7 . 7°C). During mid-Sept., spiders collected from
more vegetatively unsheitered web sites· had significantly lo.w er SCP' s than spiders from more sheltered
sites. SCP was independent of web site at all other
times . These seasonal changes in s01percooling repre ·
sent an adaptation to environmental temperatures.
Since the SCP is the lower lethal temperature, increased cold resistance via SCP depression during
winter confers greater protection against lethal
freezing of body fluids during exposure to sub-zero
temperatures. SCP elevation during summer may
.result in energetic savings associated with reduced
production of cryoprotectants.

AN OVERVIEW OF A PALEO-INDIAN BISON KILL SITE IN
CENTRAL MINNESOTA. S. E. LEWIS, Dept. of Biol.
Sci . , St. Cloud State Univ., St. Cloud, MN.
Journal of, Volume Forty-nine, No.2, 1983/ 84

Paleo-Indian sites of the 5,000-7,000 year
category are uncommon in Minnesota. It is even
more uncommon to find evidences of a paleoIndian bison kill site. Indirect evidences
showing butchering marks have been discovered
at a locality in Sherburne County, Central
Minnesota. Investigations have been and will
continue to be conducted with the following
objectives in mind: 1) survey the floral and
faunal species, 2) reconstruction of paleoenvironment and 3) evaluate the paleo-Indian
associations with the faunal species. This
paper will present a general overview of a
paleo-Indian bison kill site in Minnesota giving
available information concerning the following
items: I) history of investigation, 2) geographic locality, 3) geologic age, 4) paleontological andanthrophological significance, 5)
comparison to Itasca bison kill site, 6) future
investigations.
THE EFFECT OF BEHAVIORAL INTERFERENCE IN
THE INHIBITION OF GRO';JTH IN CRO;JDED XENOPUS LAEVIS TADPOLES. Gail MLundeen,
Dept. of Siol., Hamline Uni v., St. Paul,
MN.
:{ enopus laevis tadpoles were grown at
various densities in such a way as to
measure the effect that li ~hting, visual
contact and vibrational aggitation play
in eliciting the "crowding effect".
Through analysis of biweekly length measurements it was shown that retardation
of growth could be caused solely by behavioral interferences, namely visual
and vibrational stimulation. Although·
previous researchers have assumed the
presence of an inhibitory substance or
effective volume to be the underlying
cause of this effect, this series of
studies has shown behavioral interferences to be the true underlying cause
of the "crowding effect".
EFFECTS OF CYCLOHEXIMIDE ON BASIDIOCARP FORMATION
IN SCHIZOPHYLLUM CCMMUNE. Marjory~· Meier and
Keith K. Klein, Department of Biology, Hamline
University, St. Paul, Minnesota, 55104.
Concentrations of cycloheximide from 5- to 50
mg/L in semi-solid medium were tested for the
ability to inhibit normal vasidiocarp formation
in dikaryous of Schizophyllum commune. Concentrations of 40 ml/L were completely inhibitory to
basidocarp formation but allowed the mycelium to
grow vegetatively. Lesser concentrations allowed
some basidiocarp formation, but the basidocarps
formed lacked gills or had imperfectly formed
gills. The basidiocarps thus formed resemble
those formed on medium containing cyclic adenosine
monophosphate (cAMP) or those resulting from the
morphological mutation "bugs-ear". These results
suggest that: 1) There is a class of proteins
not synthesized in cAMP treated dikaryons or
"bugs-ear" mutants necessary for gill formation,
2) Protein synthesis is necessary for basidiocarp
initiation and development,

THE SEASONAL RESISTANCE TO AND THE EFFECT
OF 2-THIOURACIL ON REGENERATION OF THE
PLANARIAN WORM, DUGESIA DOROTOCEPHALA.
.A. J. JY!.Q.!lli., Hamline Uni v. , St. Paul, MN.
Regeneration has be en studied in a
variety of species, mo st notably several
t ypes of planarian worms. Rec ent studies
ha v e often examined t h e effe cts of drugs
known to inhibit pro t ein synthesis in hope s
of determining some of the regenerative
me chanisms. These drugs have been found to
inhibit or affect regeneration in dramatic
ways. This study found the regenerative
s chedule and the resulting morphological
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characteristi c s to be altered by the drug
2 -Thiourac il. In particular, the amount
of eye pigment in a regenerated head was
significantly less than a normal worm. Al so
significant was what appeared to be a seaso nal variation in th e resistance to the
drug.
PH STRESS ON ACCOMMODAT I ON IN CRAYFISH STRETCH
RECEPTORS. ~·l· SACCOMAN, Hamline Univ,,St. Paul,
~lN.

Accommodat i on in crayfish stretch receptors
exposed to various pH gradients was stud ied by
inserting a glass micro-electrode into the c ell
body and recording the membrane potential. Ac commodat i on in slow adapting receptors was observed over a pH range of 2-10. i<. 5 mM HE!'E:S
buffer was used to stabilize any acid product i on.
pH was changed at the rate of about .1 units/min,
In the presence of lowered pH (below ?,J), acc6mmodation was progressively depressed. ~h en pH
was increased to ?.J, usual accommodation recurred and was greater if pH was ele vated. These
studies suggest that hydrogen ions may play a
role in adaptation capability of the nerve membrane. The reasons are not clear, but may invo l ve the interaction of protons with membrane
structure, assuming that structure determines
the excitability threshold of the receptor organ. The results are preliminary and may be
muffled by a probability that excitability de creases in lowered pH independent of the parameters wh i ch produce accommodation , Further
study is needed to narrow the possibilit ies and
focus on the hypothesis that excitability is
inhibited by ac i d environment re versi bly.

THE FAUNAL DIVERSIFICATION OF A PALEO-INDIAN
KILL SITE IN CENTRAL MINNESOTA . JAMES
SPORLEDER, Dept. of Biol. Sci., S~oud State
Univ ., St . Cloud, MN .
The objective of thi s investigation includes
the preparation of a faunal li st and the interpretati ons of these finding s. The major classes
that have been fou nd are : mamma l s, birds, fi sh
and reptil es . A further delini ation of the
c1asses wi 11 be pres en ted. From thi s i nformati on a hypothetical paleo-environment will be
constructed.
MATING SYSTEMS : CATEGORIZING A CONTINUUM. S.E.
Vog el, Psychology Dept., Macalester College, St.
Paul, MN .
Throughout the wide variety of animal life
there are found, predictabl y , an enormous number
of mat i ng sys t ems ; thes e are the patterns of
behavior by which an imals choose their mates.
These systems can be categorized into monogamous,
polygamous, and promiscuous patterns , with many
subdivisions of t hese i n t urn, The factors which
affect the mating system a species will use are
studied f rom many viewpoints, in cluding t hose of
ethologis ts, evolutionists , ecologi sts, biologists,
and psychologists . The establishment of amodel
whi ch allows the prediction of an animal ' s
mating system is attempted through a study of the
literature on a varied s election of species .
Construction of s uch a "map" could prove useful
in predicting behaviors in species which are
difficult to observe.

POLITICAL SCIENCE
THE POLITICAL USE OF THE LEGAL SYSTEM: A CASE
STUDY. N. BARSNESS, UMM Box #379, Morris, MN.
The state manipulated the legal system and
deviated from established norms as it attempted
to control the civil disobedience of the Minnesota powerline controversy. While at times it
might have appeared that the state was appeasing
the protesters, the goal of every official deci-
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sian was to suppress the rebellion. When local
officials refused to perform their duties in the
state's interest, they were replaced by an unprecedented state-appointment of outside facilitators.
This included 200 state troopers for enforcement
and a special prosecutor to replace the county
attorney. One example of legal manipulations was
the prosecutor's convening of a grand jury which
merely substitutEd his old misdemeanor charges for
new misdemeanor indictments, one of which was
against one of the grand jurors. There is evidence that the grand jury was called to investigate the protesters. Judicial decisions were
also made in the interest of maintaining control
and not bas ed on the evidence presented or legal
precedents. This arbitrary use of the legal
system subverted the protester's right of due
pro cess for the sake of political expediency.
POLICY MANAGEMENT ASSISTANCE: AN INTERGOVERNMENTAL STRATEGY THAT WORKED. R. W. Cox , Dept.
of Political Scie nce , Bemid ji State University,
Bemidji, MN.
With the major changes in state and local
government s in the 1960' s and 1970 's the natur e
of intergovernmen tal relations changed. The
1970's was a period of experimenta ti on with new
approaches to intergovernmental r e lations . One
of the overlooked strat egies o f the pe ri od was
"policy management ass i s tance."

One of the major

proponents of that strategy was the Intergovern mental Program of the National Science Foundation.
The success o f this program' s use of the strategy,
de spite very limited funds and a policy focus
that was rarely a central political issue
(science policy), suggests the great pote ntial
of the st ra tegy. This study f ocuses f ir s t on
the interna l management issues of the emp l oyme nt
of such a strategy and second on the lessons for
the f uture of intergovernmental re lations. This
case example suggests that a pol icy management
s trategy ought to serve as the fou ndat.ion of

future i ntergovernmental relations because it
more accurately reflects the nature of the
cur r e nt intergovernmental partne rship than
other strategie s.

CONSERVATIVE TIMES: A PUBLIC OPINION RESEARCH
PROBLEM W.L. Hathaway, The General College,
U. of MN, Minneapolis, MN 55455
Claims that American public opinion becomes
more conservative occur at a time when scholarly
disputes continue over what, i.f anything, the word
means . This paper employs the assumption that
public opinions are formed in an actor-environmental ecology. Public attitudes are stipulated
to be measured by the distributions of responses
of publics sampled. Distributions of conservative self identifications produced by the Center
for Political Studies since 1952 are examined in
the light of research on word meanings, verbal
tests, and time perspectives. A problem arises
out of indications that public perception of the
meanings of the words conservative, liberal, and
moderate are shifting, hence changes in the distributions may to an unknown degree include a
shifting of the respondents' anchoring as well as
indicated proportions of the self-attributed
"conservatives" in the population. Research in
political science and political psychology, by
controlling for construct change, may need to reexamine an older concept, the Zeitgeist, using
added methodological rigor and statistical tools.
THE GREAT PHILOSOPHER AS BAD HISTORIAN: THE
SUSPECT SPELL OF PLATO. GREGORY LEYH, Dept. of
Pol . Sc i ., College of St. Thomas, St. Paul, MN.
Hist orian s of political thought r ou tin e l y
character iz e the Greek Sophists as char l a tans,
intellectual ro gues and i mmora l t eache rs of
fa l sehood. Thi s hostile view of the Sophist s
has its ori gin in Platonic di a logue. Yet this
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historical shibboleth reflects an uncritical
acceptance of the historical veracity of Plato's
commentary on--and critique of--the Sophists.
An analysis of the dialogue form and Plato's
diatribe against Sophistic rhetoric reveals the
philosophically prejudicial character of his
description of Protagoras, Gorgias and other
ancient professors. Plato's intention was to
disprove Sophism rather than to offer a historically credible account of his philosophical
arlversaries. As an historian of philosophy
Plato is altogether untrustworthy. Ultimately,
then, insufficient historical evidence exists
to sustain the standard interpretation of the
Sophists as charlatans and rogues. Our
collective ignorance with regard to Sophistic
thought should be acknowledged by historians
of political ideas.

THE INEVITABILITY OF SOVIET-AMERICAN COOPERATION:
DETENTE REVISITED. WILLIAM 0. PETEllFI, Dept. of
Political Science, University of Minnesota, Morrie
Caapus, Morris, MN
It is the thesis of the present paper that notwithstanding the fluctuation from time-to-time
in Soviet-American relations, in overall these
relations have shown a remarkable constancy and
reliability. In ay analysis and interpretation
of Soviet-American relations, I propose to give
some reasons to substantiate ay findings under
the proposition which I call the t.mutable law of
detente.

glossary term or a representative from a fish
family. At the same time, FISHFAM continues to
eliminate improbable choices and to maintain a
shrinking list of candidate fish families. The
program requires only 48 K of RAM and 1 disk drive
to separate, describe, and illustrate 32 families
and 33 ass<;>ciated glossary terms.
!BIOLOGY REQUIREMENTS FOR STUDENTS ENROLLED IN TWOYEAR COLLEGE AGRICULTURE PROGRAMS. Kathryn L.
Hanna, Department of Biology; University of Minnesota Technical College, lo/aseca, Minnesota
The number and type of biology courses required
for two-year agriculture majors·were compiled by
surveying college biology instructors and reviewing college catalogs. Thirteen agricultural technical colleges and 37 multiple mission community
colleges with 50 or more students enrolled in agriculture were examined. Seventy-six percent of
the agricultural technical colleges require introductory level biology courses compared with 45% of
the community colleges. Forty-one percent of the
agricultural technical colleges and 8% of the community colleges require advanced biology courses.
Agriculture careers are becoming more technical

every year with advances such as gene engineering
directed towards improving production, hybrid
grains, new chemical applications, etc.

There is

a need to improve the biology background of agriculture students, not only because their careers

are in a field of applied biology, but also for
their broaa intellectual development as an informed citizen.

SCIENCE EDUCATION/MN SCIENCE TEACHERS' ASSN.
11fE APPLICATION OF LEARNING niEORY TO nn:
TEACHING OF CHFMISTRY AT TiiE AMERICAN IUGH SCHOOL
AND JUNIOR COLLEGE LEVEL. J. CHA'I"l'ERJ:E:E* &
R.BRASTI:D,
Dept. of Chem., Univ. of Minn.,
VJnneapolis.,MN.
The paper presents an overview ard synthesis
of the recent research, applying learning theory
to the tea.ching of beginning chemistry courses.
The various learning theories are introduced Piaget's theory of intellectual development,
Ausubel 's theory of meaningful learning ard the
synthesis of these theories into the information
processing theory of learning. The cognitive
difficulties, which some students experience in
learning chemistry, are discussed ard placed in
the broader context of factors. Various studies
are discussed, which attempt to control the
le=ning environJIIQl\t ard to correlate their
results w1 th the learning theory elltployed.
Instances of the the application of learning
theories to course design are cited. The
relevence of the various learning theories to the
teaching of chelllistry is discussed ard 'future
research directions are suggested..

PREDICTORS OF SCIENCE INQUIRY SKILL. S.J.RAKOW,
Dept. of Educational Psychology, University of
Minnesota, Minneapolis, MN.
This presentation investigates the influence
of several antecedent variables on science
·
inquiry skill. Much of the previous research
has examined the influence of specific interventions (e.g., a new curriculum, or lab vs.
no lab) on inquiry skill. Little attention,
however, has been paid to the antecedent variables (student characteristics and attitudes and
classroom environment) which can influence the
effectiveness of the interventions.
Results indicate that students' attitudes
about their science classes and the number of
semesters that they have studied science do
correlate positively with inquiry skill, while
many other background variables such as the
science budget, number of science labs, and
~arental education have little or no correlation.
The principal predictor of inquiry ability,
however, is not a specific school or community
variable, but rather the students' general
academic ability. In multiple regression
analysis, ability is associated with about
18% of the variance in inquiry skill for 17year-olds. Possible policy implications of
these results will be discussed.

MULTIDIRECTIONAL, MULTI-ACCESS, COMPUTERIZED KEY
TO THE FAMILIES OF FRESHWATER FISHES OF NORTH
AMERICA USING 48K APPLE HIGH RESOLUTION GRAPHICS.
Richard v. Frie and George R. Spangler, Dept. of
Fisheries & Wildlife, Univ. of MN, St. Paul, MN.
Our computerized key, FISHFAM, allows the Apple
computer to very quickly correlate inputs, scan
for stored answers, eliminate improbable choices,
and supply immediate feedback in the form of
statements and pictures. In comparison to the
typical dichotomous key, FISHFAM allows faster
identification, better use of distinguishing
characters, and the use of characters not amenable
to dichotomous format such as multidirectional,
multi-access, and multiple characters. The
program is a powerful teaching tool because one
can easily and rapidly (at any place in the
program) view a picture and description of a
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